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of articles to be packed, and to make the formed containers dustfree, without 
allowing dusts to scatter in case of opening covers, and optimum for packaging 
of semiconductor wafers or the like. 

CONSTITUTION: A main body 1 and a covering material 2 for covering a 
housing part 1 1 of the main body 1 are respectively formed of clean film 3' that is 
made of a laminated body made by laminating an internal layer film 31 or 31' and 
an external layer film 32 or 32' together and is capable of exposing the clean 
surface of the internal layer film 31 or 31' when the external layer film 32 or 32' is 
peeled off. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the container which consists of a body which holds the packed body, 
and lid material which covers the stowage of this body -- it is - both said body 
and said lid material - although -- the dust-free container characterized by to be 
that by which it is formed with a clean film, the front face of said inner layer film is 
covered with said outer-layer film possible [ exfoliation ] while said clean film is 
the layered product of a inner layer film and an outer-layer film, and 
contamination of said inner layer film is prevented. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the dust-free container which is 
manufactured under still more detailed clean environments, such as a clean 
room, and which is used suitable for the package of a semi-conductor product 
etc., for example about a dust-free container. 
[0002] 

[Description of the Prior Art] For example, since semi-conductor products, such 
as IC and LSI, dislike Chile and dust extremely, they are manufactured in the 
clean room. And it is called for, for example that a semi-conductor wafer is 
conveyed in a clean room in the condition without Chile and dust of being used 
for manufacture of such a semi-conductor product. 
[0003] It follows, for example, the semi-conductor wafer is conveyed in the 
condition of having been packed so that it might be intercepted from Chile and 
the dust which float in air. And the pouch made of resin is conventionally used for 
wrapping, such as the above-mentioned semi-conductor wafer, widely. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when a semi-conductor 
wafer is conveyed in the condition of having contained to the pouch made of 
resin, for example, the semi-conductor wafer which is the packed body moves 
within a pouch, and there is a problem that a blemish arises on a semi-conductor 
wafer front face. Moreover, at the time of opening, since the location of contents 
was various, automation with a machine etc. was difficult. 
[0005] It is possible to contain, vacuum-pack and (degassing package) convey a 
semi-conductor wafer as a means to solve this problem, in the container made of 
resin which performed fabrication to the predetermined configuration, for 
example with the vacuum forming etc. 

[0006] In that case, it is possible to prevent that a semi-conductor wafer moves 



within a container during conveyance, therefore it is possible for the front face in 
a semi-conductor wafer to get damaged, and to solve the aforementioned 
problem of the variation in a location. 

[0007] However, if Chile and dust have adhered to the inside and external 
surface of the container made of resin, in case lid material will be removed and a 
semi-conductor wafer will be taken out, Chile and dust will dance in the air. And if 
these Chile and dust adhere to a semi-conductor wafer, the problem that the 
semi-conductor product which has an expected property may not no longer be 
obtained will arise. 

[0008] This invention is made based on this situation, and the purpose of this 
invention is for neither Chile nor dust to dance at the time of opening of lid 
material, for example, offer an available dust-free container suitable for the 
package of a semi-conductor wafer etc. while being able to form it in the 
configuration of the request according to the configuration of the packed body. 
[0009] 

[Means for Solving the Problem] The configuration of this invention for attaining 
the above-mentioned purpose It is the container which consists of a body which 
holds the packed body, and lid material which covers the stowage of this body. It 
is formed with a clean film, both said body and said lid material ~ although -- 
Said clean film is a dust-free container characterized by being that by which the 
front face of said inner layer film is covered with said outer layer film possible 
[ exfoliation ], and contamination of said inner layer film is prevented while being 
the layered product of a inner layer film and an outer layer film. 
[0010] 

[Function] The dust-free container of this invention consists of a body which 
holds the packed body, and lid material which covers the stowage of this body, 
and each of bodies and lid material is formed with the clean film. This clean film 
is the layered product of a inner layer film and an outer layer film, and it comes to 
cover the front face of a inner layer film with an outer layer film possible 
[ exfoliation ]. That is, whenever it carries out exfoliation removal of the outer 



layer film, the clarification side of a inner layer film will be exposed. The dust-free 
container in the condition of having exfoliated each outer layer film of the clean 
film which follows, for example, forms a body and lid material, and having 
exposed the clarification side of a inner layer film is used. Seal the body of a 
container by receipt and lid material of the packed body in a clean room, and it 
considers as a package object. It considers as a duplex package object by 
containing this package object into the outside bag which consists of a clean film 
further. If it conveys in a clean room other than the above-mentioned clean room 
in the condition and the lid material of an outside bag and a dust-free container is 
removed in this clean room In case lid material is removed and the packed body 
is taken out, neither Chile nor dust dances, therefore neither Chile nor dust 
adheres to the packed body. 
[0011] 

[Example] Next, the example of this invention is explained, referring to a drawing. 
Drawing 1 is the explanatory view showing typically the condition before creation 
of the dust-free container in this example, and drawing 2 is the explanatory view 
showing typically the package object which packs the packed body and is 
acquired with the dust-free container in this example. 

[0012] As shown in drawing 1 , this dust-free container consists of a body 1 and 
lid material 2, and the lid material 2 is heat sealed by the flange formed in the 
stowage periphery of a body 1. As shown in drawing 2 , the body 1 is constituted 
so that it may have the flange 12 by which the stowage 1 1 and the lid material 2 
which contain the packed body 50 are heat sealed. Such a body 1 is fabricated 
by one with the clean film 3 which is the layered product of the inner layer film 31 
and the outer layer film 32. 

[0013] Drawing 3 is the sectional view showing the lamination of the clean film 3. 
As shown in drawing 3 , the laminating of the outer layer film 32 is carried out to 
one field of the inner layer film 31 , it comes to carry out the laminating of the 
surface protective layer 30 to the field of another side, and such a clean film 3 is 
manufactured for this clean film 3 by the coextrusion process. That is, it is 



because dust, dust, Chile, etc. will not adhere to the front face of the inner layer 
film 31 by the time the front face of the inner layer film 31 does not touch on the 
direct open air in any after the time of manufacture, and manufacture, therefore 
use is presented from the time of manufacture if the laminating of the surface 
protective layer 30, and the inner layer film 31 and the outer layer film 32 is 
carried out using a multilayer extrusion machine. 

[0014] Although there is especially no distinction of a inner layer and an outer 
layer about the formation ingredient of such a surface protective layer 30 of the 
clean film 3, the inner layer film 31, and the outer layer film 32, it is required for it 
to be an adhesive property in a mutual interface that it is combination, although it 
is scarce. 

[0015] Moreover, about the outer layer film 32, it is required at the time of heat 
sealing with a body 1 and the lid material 2 to be resin with the melting point 
higher than the inner layer film 31 on the need of preventing welding to a seal 
head. 

[0016] Here, as a formation ingredient of the inner layer film 31, polypropylene 
(PP) is mentioned, for example. 20-150 micrometers of thickness of this inner 
layer film 31 are usually about 30-100 micrometers preferably. 
[0017] On the other hand, as a formation ingredient of the outer layer film 32 by 
which a laminating is carried out, nylon (Ny), polyethylene terephthalate (PET), 
an ethylene-vinylalcohol copolymer (EVOH), etc. are mentioned to the front face 
of the inner layer film 31 , for example. 

[0018] 10-60 micrometers of thickness of this outer layer film 32 are usually 
about 30-50 micrometers preferably. In this example, the laminating of the 
surface protective layer 30 is carried out to the field where the laminating of the 
outer layer film 32 in the inner layer film 31 is carried out in the field of the 
opposite side. 

[0019] As a formation ingredient of this surface protective layer 30, polyethylene 
(PE), polyethylene terephthalate (PET), an ethylene-vinylalcohol copolymer 
(EVOH), etc. are mentioned, for example, the inside of these -- a consistency - 



0.900-0.960 -- it is used especially suitably [ it is desirable and ] by the low 
density polyethylene (LDPE) of 0.915-0.930. 

[0020] 30-150 micrometers of thickness of such a surface protective layer 30 are 
usually about 50-100 micrometers preferably. Also in the clean film 3 which 
consists of the above lamination, especially as for a desirable thing, 
(Polyethylene PE) / polypropylene (PP) / non-extended nylon (CNy) is mentioned 
as a formation ingredient of a body 1 in the combination of the 30/inner layer film 
31 of surface protective layers/the outer layer film 32. Moreover, when an 
example of the thickness of each class is given, the outer layer film 32 with which 
the inner layer film 31 with which the surface protective layer 30 which consists of 
a polyethylene (PE) film consists of 100 micrometers and a polypropylene (PP) 
film consists of 30 micrometers and a non-extended nylon (Ny) film is 30 
micrometers. 

[0021] For example, deep drawing of the body 1 formed with the clean film 3 of 
such lamination is carried out so that it may have the stowage 1 1 according to 
the configuration of the packed body by the fabricating methods, such as a 
vacuum forming and pressure forming. 

[0022] As clean film 3' used for the formation ingredient of the lid material 2 which 
is heat sealed by the flange 1 2 of this body 1 , and covers the stowage 1 1 of a 
body possible [ opening ] on the other hand, what consists of 3 lamination of 
surface protective layer 30'/inner layer film 31 '/outer layer film 32' is suitably used 
from the side heat sealed by the flange 12 of a body 1 , and this lamination is the 
same as that of the configuration of the clean film 3 which forms a body 1. 
Moreover, the formation ingredient of each class is the same as the formation 
ingredient of each class which constitutes the clean film 3 which forms a body 1 . 
However, in the lid material 2, since a mechanical strength to the extent that it is 
required of a body 1 is not required, surface protective layer 30' is about 20-60 
micrometers, inner layer film 31' is about 30-100 micrometers, and outer layer 
film 32' of the thickness of each class is about 30-50 micrometers. 
[0023] Also in clean film 3' which consists of such lamination, especially as for a 



desirable thing, (Polyethylene PE) / polypropylene (PP) / non-extended nylon 
(CNy) is mentioned as a formation ingredient of the lid material 2 in the 
combination of surface protective layer 307inner layer film 31 '/outer layer film 32'. 
Moreover, when an example of the thickness of each class is given, outer layer 
film 32' which inner layer film 31' which surface protective layer 30' which 
consists of a polyethylene (PE) film turns into from 30 micrometers and a 
polypropylene (PP) film turns into from 30 micrometers and a non-extended 
nylon (CNy) film is 30 micrometers. 

[0024] In addition, clean film 3' which forms the clean film 3 and the lid material 2 
which form a body 1 is not limited to what was manufactured by the 
aforementioned coextrusion process, and the laminating of the exfoliation of it 
may be made possible by the adhesives with which each class starts interfacial 
peeling. 

[0025] A body 1 and the lid material 2 are in the condition that the packed bodies 
50, such as a semi-conductor wafer, were first contained by the packaging 
machine in a clean environment in the stowage 1 1 of a body 1 after each surface 
protective layer 30 and 30' exfoliated. In the flange 12 currently formed in the 
body 1 , the inner layer film 31 of the clean film 3 which forms a body 1 , and inner 
layer film 31of clean film 3' which forms lid material 2 ' are heat sealed. In 
addition, a vacuum deairing is usually performed at this time. And the outside 
surface of a body 1 is formed with the outer layer film 32 in the clean film 3, and 
the outside surface of the lid material 2 is formed of outer layer film 32' in clean 
film 3'. Exfoliation removal is easily possible for each of these outer layer films 32 
and 32'. 

[0026] That is, if the clarification side of the inner layer film 31 in the clean film 3 
which constitutes the body 1 of a container if exfoliation removal of the outer 
layer film 32 is carried out is exposed and exfoliation removal of outer layer film 
32' is carried out as shown in drawing 4 , the clarification side of inner layer film 
31' in clean film 3' which constitutes the lid material 2 can be exposed, and a 
dust-free container package object can be acquired. Therefore, after [ for 



example, ] carrying out exfoliation removal of each outer layer film 32 and 32' in a 
clean room, If this dust-free container package object is secondarily packed with 
the outside bag which consists of a clean film, it conveys in another clean room 
as it is and an outside bag and the lid material 2 are removed Since any outside 
surface of the body 1 which constitutes this dust-free container, and the lid 
material 2 will be formed in respect of clarification of the inner layer film 31 and 
31 ' It is possible for Chile and dust not to dance at the time of opening of this 
dust-free container, for example, to take out the packed bodies, such as a semi- 
conductor wafer, in a clean environment. In addition, when using the dust-free 
container package object using this dust-free container as a duplex package 
object as mentioned above, the clean film same as a formation ingredient of an 
outside bag as clean film 3' which is the formation ingredient of the lid material 2, 
for example may be used. 
[0027] 

[Effect of the Invention] The body which holds the packed body according to this 
invention as explained in full detail above, from the lid material which covers the 
stowage of this body -- becoming ~ both a body and lid material -- although, 
since it considered as the configuration currently formed with the clean film by 
which the front face of a inner layer film is covered with an outer layer film 
possible [ exfoliation ], and contamination of a inner layer film is prevented While 
being able to form in the configuration of the request according to the 
configuration of the packed body, neither Chile nor dust dances at the time of 
opening of lid material, for example, an available dust-free container is offered 
suitable for the package of a semi-conductor wafer etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically a body and lid material 
before exfoliating each surface protective layer in this example. 
[Drawing 2] It is the sectional view showing typically the package object which 
contains the packed body in the condition of having exfoliated each surface 
protective layer of a body and lid material in this example, heat seals inner layer 
films further, and is acquired. 

[Drawing 3] It is the sectional view showing an example of the lamination of the 
clean film which is the formation ingredient of the body which constitutes the 
dust-free container of this invention, and lid material. 
[Drawing 4] It is the sectional view showing typically the dust-free container 
package object which exfoliates a body and each outer layer film of lid material in 
this example, is made to expose the clarification side of each inner layer film, and 
is acquired. 

[Description of Notations] 

1 - Body 

2 - Lid material 

3 3' - Clean film for a package 
1 1 - Stowage 

31 31' -- Inner layer film 

32 32' - Outer layer film 
50 - The packed body 
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[Drawing 1] 
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(54) PRODUCTION OF SEMICONDUCTOR DEVICE 



(57)Abstract: 

PURPOSE: To fill multiple cavities, made in a circuit board, efficiently with 
sealing resin. 

CONSTITUTION: A serial cavity circuit board 10 having multiple cavities 12 is 
applied sequentially with a sealing resin sheet 20 composed of crosslinked 
polyolefin, a surface mold releasing sheet 31, and a weight plate 32. It is then 
placed in a vacuum heating furnace 33 and heated under vacuum. 
Consequently, the sealing resin sheet 20 is fused and fills each cavity 12. When 
the serial cavity circuit board 10 is heated furthermore, the fused resin filling each 
cavity 12 is cured. 
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CLAIMS 



[Claim(s)] 

[Claim 1] As opposed to the multiple-string cavity circuit board in which the cavity 
of a large number which carry out opening toward the upper part was formed The 
resin sheet for the closures constituted in the shape of [ of predetermined 
thickness ] a sheet with the process which arranges a functional device in each 
cavity, and the thermoplastics or thermosetting resin which will carry out bridge 
formation hardening if heating is further continued after being heated and fusing 
While heating and fusing the process piled up on the multiple-string cavity circuit 
board, and the resin sheet for the closures piled up on the multiple-string cavity 
circuit board so that all the cavities of said multiple-string cavity circuit board may 
be covered The manufacture approach of the semiconductor device 
characterized by including the process pressurized so that it may fill up with the 
fused resin in each cavity, and the process which stiffens the resin with which it 
filled up in each cavity. 

[Claim 2] Said resin sheet for the closures is the manufacture approach of the 



semiconductor device according to claim 1 heated after having been pressurized 
by the vacuum. 

[Claim 3] Said resin sheet for the closures is the manufacture approach of the 
semiconductor device according to claim 2 pressurized and heated by vacuum 
heat press equipment. 

[Claim 4] Said resin sheet for the closures is the manufacture approach of a 
semiconductor device according to claim 1 that melting of the mold release sheet 
for surface shaping with which the front face became crepe-like is heated and 
carried out where a pressure welding is carried out. 

[Claim 5] The manufacture approach of a semiconductor device according to 
claim 1 that the through tube which leads to each cavity is prepared in said 
multiple-string cavity circuit board. 

[Claim 6] The manufacture approach of a semiconductor device according to 
claim 1 that the through tube is prepared in the part which counters said resin 
sheet for the closures at each cavity. 

[Claim 7] Said resin sheet for the closures is the manufacture approach of a 
semiconductor device according to claim 1 that two or more sheets from which a 
modulus of elasticity differs are put [ they pile them up and ] together and used. 
[Claim 8] The manufacture approach of a semiconductor device according to 
claim 1 that said functional device is an optical element and said resin sheet for 
the closures has light transmission nature. 

[Claim 9] The manufacture approach of the semiconductor device according to 
claim 8 which the lens molding resin sheet which has light transmission nature 
has put on said resin sheet for the closures, melting also of the lens molding 
resin sheet is heated and carried out in case the resin sheet for the closures is 
heated and fused, and is fabricated by the predetermined lens configuration. 
[Claim 10] Said resin sheet for the closures is the manufacture approach of the 
semiconductor device according to claim 1 constituted with the thermosetting 
bridge formation polyolefine which constructs a bridge with secondary heating. 
[Claim 1 1 ] Said resin sheet for the closures is the manufacture approach of the 



semiconductor device according to claim 1 constituted with the bridge formation 
conversion phenoxy resin which added the cross linking agent to phenoxy resin 
and the conversion phenoxy resin which has the partial saturation radical to 
which make partial saturation iso SHINATO come to react, and which can be 
hardened. 

[Claim 12] Said resin sheet for the closures is the manufacture approach of the 
semiconductor device according to claim 1 constituted with the with a number 
average molecular weight of 5000 or more amount unsaturated polyester resin of 
macromolecules, or its conversion object. 

[Claim 13] As opposed to the multiple-string cavity circuit board in which the 
cavity of a large number which carry out opening toward the upper part was 
formed The powdered resin constituted by detailed powder with the process 
which arranges a functional device in each cavity, and the thermoplastics or 
thermosetting resin which will carry out bridge formation hardening if heating is 
further continued after being heated and fusing The process with which it is filled 
up in each cavity of said multiple-string cavity circuit board, respectively, The 
manufacture approach of the semiconductor device characterized by including 
the process which heats and fuses the powdered resin with which it filled up in 
each cavity of the multiple-string cavity circuit board, and the process which 
stiffens the melting resin with which it filled up in each cavity. 
[Claim 14] Said resin powder for the closures is the manufacture approach of the 
semiconductor device according to claim 13 constituted with the thermosetting 
bridge formation polyolefine which constructs a bridge with secondary heating. 
[Claim 1 5] Said resin powder for the closures is the manufacture approach of the 
semiconductor device according to claim 13 constituted with the bridge formation 
conversion phenoxy resin which added the cross linking agent to phenoxy resin 
and the conversion phenoxy resin which has the partial saturation radical to 
which make partial saturation iso SHINATO come to react, and which can be 
hardened. 

[Claim 16] Said resin powder for the closures is the manufacture approach of the 



semiconductor device according to claim 13 constituted with the with a number 
average molecular weight of 5000 or more amount unsaturated polyester resin of 
macromolecules, or its conversion object. 

[Claim 17] With the process which arranges two or more functional devices on 
the front face of the flat-surface circuit board with a flat front face, and the 
thermoplastics or thermosetting resin which will carry out bridge formation 
hardening if heating is further continued after being heated and fusing The 
process which piles up the resin sheet for the closures with which the crevice 
projected so that it might be constituted in the shape of [ of predetermined 
thickness ] a sheet and each functional device on said flat-surface circuit board 
might be covered was formed, respectively on said flat-surface circuit board, The 
manufacture approach of the semiconductor device characterized by including 
the process which the resin sheet for the closures piled up on the flat-surface 
circuit board is heated and fused, and it fabricates [ process ] in a predetermined 
configuration and makes it harden the resin of a melting condition so that the 
closure of each functional device may be carried out, respectively. 
[Claim 18] It is the manufacture approach of a semiconductor device according to 
claim 17 that said functional device is an optical element and said resin sheet for 
the closures has light transmission nature. 

[Claim 19] Said resin sheet for the closures is the manufacture approach of the 
semiconductor device according to claim 18 fabricated by the lens configuration 
predetermined in the melting condition. 

[Claim 20] The process which arranges two or more light emitting devices on the 
front face of the flat-surface circuit board with a flat front face, and the reflecting 
plate which has the reflex function by which opening which can hold each light 
emitting device was formed so that each light emitting device may be held by 
each opening circles With the process piled up on the flat-surface circuit board, 
and the thermoplastics or thermosetting resin which will carry out bridge 
formation hardening if heating is further continued after being heated and fusing 
The process which piles up the resin sheet for the closures constituted in the 



shape of [ of predetermined thickness ] a sheet on said reflecting plate, The 
manufacture approach of the semiconductor device characterized by including 
the process which heats and fuses the resin sheet for the closures piled up on 
the reflecting plate, and fills up each opening circles of a reflecting plate with the 
fused resin, and the process which stiffens a wrap process and melting resin for 
the front face of a reflecting plate by the melting resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of 
semiconductor devices, such as a luminescence device, a photo interrupter, lead 
loess IC, and a luminescence display device that displays a figure etc. by many 
light emitting devices further. If it furthermore explains in full detail, this invention 
relates to the manufacture approach of the semiconductor device by which 
functional devices, such as a light emitting device and IC, have been arranged, 
and the closure was carried out to the circuit board constituted by resin 
substrates, such as a metal substrate, a glass epoxy resin, and MID (Molded 



Interconnection Device, injection solid wiring shaping substrate), by the resin for 
the closures, and the manufacture approach of a luminescence display device. 
[0002] 

[Description of the Prior Art] Recently, the luminescence device with a reflecting 
plate with micro 1mm angle extent which used the circuit board which has a 
reflex function like resin substrates, such as a metal substrate, a glass epoxy 
resin, and MID, is developed. A cavity is formed on the circuit board which has a 
reflex function, a light emitting device is mounted in the cavity, and the closure of 
such a luminescence device with a reflecting plate is carried out by the resin for 
the closures, such as light transmission nature thermosetting resin. The inner 
skin of a cavity functions as a reflecting plate, and the light emitted from the light 
emitting device in a cavity is reflected in the inner skin of a cavity through the 
resin for the closures. 

[0003] The multiple-string cavity circuit board of MID of one sheet usually formed 
in the shape of [ to which many cavities were located in a line with the lengthwise 
direction and the longitudinal direction ] a matrix is used for such a luminescence 
device with a micro reflecting plate, and many is manufactured by coincidence. 
[0004] As for the multiple-string cavity circuit board in which many cavities were 
prepared, it fills up with the resin for the closures of that a light emitting device 
(LED) is liquefied in all cavities die bonding and after wire bonding is carried out, 
or a melting condition in all cavities first, then, it filled up in each cavity - the 
resin of liquefied or a melting condition is hardened. Generally as an approach 
filled up with the resin for the closures in each cavity, the casting mold method, 
the injection molding method, and the transfer mold method are adopted. 
[0005] The restoration approach of the resin for the closures by the conventional 
casting mold method is explained based on drawing 25 . As shown in drawing 25 
(a), first, the restoration approach of this resin for the closures mixes base resin 
91a and curing agent 91b, and manufactures the resin 91 for the closures of a 
liquid condition. As resin 91 for the closures, the epoxy resin which is 
thermosetting resin is usually used. After degassing of the obtained resin 91 for 



the closures is carried out by the degassing tub 92 as are shown in drawing 25 
(b), and it agitates well and is shown in drawing 25 (c), as shown in drawing 25 
(d), it is fed into the casting machine 93. 

[0006] As shown in drawing 25 (e), the multiple-string cavity circuit board 94 in 
which much cavity 94a was formed in the shape of a matrix is set to the casting 
machine 93, and the resin 91 for the closures of a liquid condition is filled up with 
such a condition by dispenser 93a, such as an air pressure feed type of the 
casting machine 93, a tubing type, and a micro gear-pump type, in each cavity 
94a. In each cavity 94a of the multiple-string cavity circuit board 94, beforehand, 
wire bonding is carried out, if it fills up with the resin 91 for the closures in all 
cavity 94a, the multiple-string cavity circuit board 94 will be heated by the heating 
furnace 95, and die bonding and the epoxy resin which is thermosetting resin of 
the melting condition in each cavity 94a will be hardened for a light emitting 
device. 

[0007] Then, the luminescence device with a micro reflecting plate to which the 
closure of the light emitting device prepared in the cavity of the circuit board is 
carried out with the resin 91 for the closures is manufactured by dividing the 
multiple-string cavity circuit board 94 into each cavity 94a of every. 
[0008] Drawing 26 shows the restoration approach of the resin for the closures 
by the injection molding method. By this restoration approach, as shown in 
drawing 26 (e), the multiple-string cavity circuit board 96 in which much cavity 
96a was formed in the shape of a matrix is used. Slot 96b which opens for free 
passage each cavity 96a located in a line with the longitudinal direction in this 
multiple-string cavity circuit board 96 is prepared in the front face. And as shown 
in drawing 26 (a), between upper metal mold 97a of the injection molding die 97, 
and Shimokane mold 97b, it is set and is mold clamp carried out of such the 
multiple-string cavity circuit board 96, and as shown in drawing 26 (b), a injection 
cylinder 97d point is inserted into nozzle section 97c prepared in the injection 
molding die 97. It is injected in nozzle section 97c of the injection molding die 97, 
the thermoplastics which the thermoplastics of a melting condition was supplied 



to injection cylinder 97d, and was supplied to injection cylinder 97d being 
pressurized by injection plunger 97e, as shown in drawing 26 (c). 
[0009] It fills up with the melting resin injected from nozzle section 97c in each 
cavity 96a through the gate from each slot 96b of the multiple-string cavity circuit 
board 96. when it fills up with melting resin in all cavity 96a, it is shown in drawing 
26 R> 6 (d) -- as - injection molding - public funds - the multiple-string cavity 
circuit board 96 is released from mold from a mold 97, and as shown in drawing 
26 (e), the multiple-string cavity circuit board 96 in the condition of having filled 
up with melting resin in each cavity 96a is taken out. And as shown in drawing 26 
(f), the multiple-string cavity circuit board 96 with which thermoplastics was filled 
up in each cavity 96a is obtained by taking gate break 100. A luminescence 
device with a micro reflecting plate is manufactured by dividing the obtained 
multiple-string cavity circuit board 96 into each cavity 96a of every. 
[0010] Drawing 27 shows the restoration approach of the resin for the closures 
by the transfer mold method. Also by this restoration approach, as shown in 
drawing 27 (e), much cavity 96a is formed in the shape of a matrix, and, 
moreover, the multiple-string cavity circuit board 96 in which slot 96b which 
opens for free passage each cavity 96a located in a line with the longitudinal 
direction was prepared, respectively is used, and such the multiple-string cavity 
circuit board 96 shows drawing 27 (a) - as - transfer molding - public funds - it 
is set and mold clamp carried out between upper metal mold 98a of a mold 98, 
and Shimokane mold 98b. Heat chamber 98c by which melting resin is filled up 
with and heated is prepared in upper metal mold 98a. Next, it is pressed fit in 
each cavity 96a of the multiple-string cavity circuit board 96, melting of the resin 
99 for the closures being heated and carried out, and being pressurized within 
heat chamber 98c, as are shown in drawing 27 (b), and the thermosetting resin 
99 for the closures which B stage was formed and was plasticized if needed is 
thrown in in heat chamber 98c prepared in upper metal mold 98a and it is shown 
in drawing 27 (c). 

[001 1] and after thermosetting resin hardens the 1st order within metal mold, it is 



shown in drawing 27 (d) - as ~ transfer molding - public funds - the multiple- 
string cavity circuit board 96 is released from mold from a mold 98, and as shown 
in drawing 27 (e), the multiple-string cavity circuit board 96 is taken out. Then, as 
are shown in drawing 27 (f), and gate break 101 is taken and it is shown in 
drawing 27 (g), the secondary multiple-string cavity circuit board 96 by which the 
gate break was carried out is heated with a heating furnace 95, and the 
secondary thermosetting resin in each cavity 96a is hardened. The multiple-string 
cavity circuit board 96 which was filled up with the thermosetting resin for the 
closures in each cavity 96a, and was hardened by this is obtained, this multiple- 
string cavity circuit board 96 is divided into each cavity 96a of every, and a 
luminescence device with a micro reflecting plate is manufactured. 
[0012] Moreover, the luminescence display device of the dot-matrix mold which 
can indicate the figure etc. by adjustable is manufactured by dividing for every 
predetermined number, without dividing the multiple-string cavity circuit board 96 
into each cavity 96a of every. 

[0013] Thus, without using the multiple-string cavity circuit board in which two or 
more cavities were formed, the flat-surface circuit board to which the front face 
became flat, or a leadframe is used, and there is also a method of manufacturing 
a micro luminescence device. Two or more light emitting devices in the shape of 
a matrix to the flat-surface circuit board or a leadframe in this case, die bonding 
and by carrying out wire bonding, and dropping and stiffening a liquefied epoxy 
resin to each light emitting device The flat-surface circuit board or the leadframe 
by which the light emitting device was prepared in the potting method which 
closes each light emitting device, and the liquefied epoxy resin DIPINGU which 
stiffens the epoxy resin which removed the excessive epoxy resin adhering to the 
flat-surface circuit board or a leadframe by the spinner etc., and adhered to the 
flat-surface circuit board etc. after being immersed in the liquefied epoxy resin 
and pulling up -- there is law etc. 

[0014] Moreover, also when using the flat-surface circuit board or a leadframe, 
the injection molding method which fabricates the transfer mold method, the 



liquefied thermosetting resin, or thermoplastics which used metal mold with metal 
mold is also adopted. 

[0015] The luminescence display device of the dot-matrix mold which has two or 
more light emitting devices also has the approach which a front face 
manufactures using the flat-surface circuit board which became flat, without 
using the multiple-string cavity circuit board which has a reflex function. In this 
case, on the flat-surface circuit board, in the shape of a matrix, wire bonding is 
carried out and the reflecting plate with which die bonding and two or more 
openings in which each light emitting device is held, respectively were formed 
piles up two or more light emitting devices on the flat-surface circuit board. The 
reflecting plate is constituted by a metal, resin mold goods, etc., and when a 
reflecting plate puts on the flat-surface circuit board, each light emitting device on 
the flat-surface circuit board will hold in each opening circles of a reflecting plate, 
respectively. At this time, each light emitting device and wire on the flat-surface 
circuit board are protected by making it harden beforehand, after spraying 
directly by applying silicone resin and liquefied thermosetting resin directly with 
the brush etc., or a spray and a nozzle. 

[0016] After a reflecting plate is fixed to the flat-surface circuit board, a diffusion 
sheet is stuck on the surface of a reflecting plate so that the light irradiated from 
a light emitting device may become homogeneity. 
[0017] 

[Problem(s) to be Solved by the Invention] By the casting mold method which 
uses the multiple-string cavity circuit board 94, there is a possibility that viscosity 
may change with time [ the thermosetting resin with which it fills up in each cavity 
94a of the multiple-string cavity circuit board 94 ] within dispenser 93a. For this 
reason, even if the viscosity of the thrown-in liquefied resin changes as dispenser 
93a, discharge quantity must be controlled with high precision to pour in the 
liquefied resin of the specified quantity into each cavity 94a. Especially, in the 
case of a luminescence device with a micro reflecting plate, even if the resin 
capacity with which it fills up in each cavity 96a is very as small as about 0.001 



cc and the viscosity of resin changes, in order to pour in the resin of the specified 
quantity correctly, it is necessary to control the discharge quantity of dispenser 
93a by high degree of accuracy. 

[0018] On the other hand, what is necessary is just to lessen the amount of resin 
supplied in dispenser 93a so that the viscosity of liquefied resin may not change 
in order to pour in the resin of the specified quantity correctly into each cavity 94a. 
However, if the amount of resin supplied in dispenser 93a is lessened, since the 
resin in dispenser 93a will be consumed for a short time, liquefied resin must be 
frequently thrown in in dispenser 93a, and working efficiency falls remarkably. 
[0019] Moreover, in order for much cavity 94a to pour in resin efficiently into each 
cavity 94a to the multiple-string cavity circuit board 94 prepared in the shape of a 
matrix, it is necessary to arrange dispenser 93a of the number corresponding to 
each cavity 94a, or to arrange combining the X-Y table which can be positioned 
with high precision, and an unit or two or more dispenser 93a. However, there is 
a problem that a facility is enlarged and complicated and economical efficiency is 
spoiled for that purpose. 

[0020] Furthermore, although the low-boiling point component in liquefied resin 
will evaporate if liquefied resin is poured in by dispenser 93a into each cavity 94a 
and heat hardening is carried out by it When the capacity of each cavity 94a is 
small, when the resinous principle of the specified quantity does not remain, in 
cavity 96a, the hardened resin has a possibility that the property as a design may 
not be acquired, by the rate of the amount of low-boiling point components which 
evaporates to the amount of the whole resin in cavity 94a becoming large. 
[0021] Thus, by the approach filled up with liquefied resin in each cavity of the 
multiple-string cavity circuit board by the casting mold method which used the 
dispenser, although a complicated and expensive dispenser system is required, 
combination and impregnation of resin take time amount and there is a problem 
that the amount of the hardened resin for the closures, a property, etc. will 
become unstable further. 

[0022] By the restoration approach of the resin which used the injection molding 



method and the transfer mold method, slot 96b which makes the multiple-string 
cavity circuit board 96 open for free passage each cavity 96a located in a line 
with the single tier must be prepared. Moreover, without mixing air bubbles in 
each cavity 96a, further, although the metal mold and the briquetting machine 
which can press resin fit in each cavity 96a are required of this injection molding 
method, in order to press melting resin fit even in all the corners of each cavity, 
the metal mold processed into the precision and the briquetting machine which 
may pour in melting resin with high pressure are needed, and there is a problem 
that an installation cost increases and economical efficiency is spoiled. Although 
what is necessary is just to lessen the number of cavity 96a in the multiple-string 
cavity circuit board 96, without using such expensive metal mold and an 
expensive briquetting machine in order to fill up even all the corners of each 
cavity 96a with melting resin, there is a problem that productive efficiency falls in 
that case. 

[0023] Moreover, the multiple-string cavity circuit board 96 in which slot 96b was 
formed in this way is used, when the luminescence device which closed the light 
emitting device in each cavity 96a with the resin for the closures is manufactured, 
it would fill up with the resin for the closures also in slot 96b of the side of each 
cavity 96a, and will be hardened, and outgoing radiation of the light emitted from 
the light emitting device will be carried out through the resin in slot 96b. 
Consequently, a luminescence device invites the fall of the brightness by optical 
leakage, generating of the stray light, etc., and also has the problem that quality 
deteriorates. 

[0024] In using the flat-surface circuit board or a leadframe, facing manufacturing 
a luminescence device etc. and closing a component by the potting method and 
the DIPINGU method, liquefied resin must be blended so that it may become a 
predetermined property, and it must be made to harden so that it may become a 
predetermined configuration, and there is a problem that production control 
becomes complicated. And making the hardened closure resin into a uniform 
configuration also has the problem of not being easy. 



[0025] In case the flat-surface circuit board or a leadframe is used, when 
fabricating liquefied closure resin with metal mold, like the case where each 
cavity is filled up with the liquefied closure resin to the multiple-string cavity circuit 
board, expensive metal mold and an expensive making machine are needed, 
and the resin path for resin impregnation must be further formed in the flat- 
surface circuit board. Moreover, when using liquefied thermosetting resin, since 
resin is especially heated within metal mold by the injection method, the viscosity 
of resin becomes extremely low at the beginning when resin was poured in into 
metal mold, and there is a possibility that resin may turn even to a part with 
unnecessary rear faces, such as the flat-surface circuit board, etc. 
[0026] Furthermore, in facing manufacturing the luminescence display device of 
a dot-matrix mold using the flat-surface circuit board and applying liquefied 
protection resin to the flat-surface circuit board with the brush, there is a 
possibility of bonding wires, such as a gold streak by which wire bonding was 
carried out to the light emitting device, touching the brush, and deforming, or 
separating. In order to prevent deformation of a bonding wire etc., careful 
cautions are needed and there is also a problem that productive efficiency 
worsens. Moreover, by the approach of applying liquefied protection resin by the 
spray or the nozzle, there is a possibility that liquefied resin may be applied to 
parts other than a substrate, and there is a problem that work environment is 
polluted. 

[0027] Furthermore, since the process which is fixed or sticks a diffusion sheet is 
needed so that a reflecting plate's dedropping [ the flat-surface circuit board to ] 
may not be found in manufacturing a luminescence display device using the flat- 
surface circuit board, the problem of falling further also has productive efficiency. 
[0028] This invention solves such a problem, and the purpose is in offering the 
manufacture approach of the semiconductor device which can fill up each cavity 
with the resin for the closures of the specified quantity efficiently, without not 
asking size of cavity capacity to the circuit board in which many cavities were 
prepared, but moreover using a highly precise dispenser, a briquetting machine, 



etc. Other purposes of this invention are to offer the manufacture approach of the 
semiconductor device which can fill up specified quantity [ every ] accuracy with 
the resin for the closures which has a desired property in each cavity. 
Furthermore, other purposes of this invention have light transmission nature in 
offering the approach that a semiconductor device like a required luminescence 
device can be manufactured in high quality as resin for the closures. 
[0029] Moreover, other purposes of this invention are to offer the manufacture 
approach of the semiconductor device which can close efficiently the 
semiconductor device mounted on the flat-surface circuit board to which the front 
face became flat by the easy activity. 

[0030] The purpose of further others of this invention is to offer the manufacture 
approach of a semiconductor device excellent in manufacture effectiveness 
moreover, without damaging the bonding wire of the light emitting device 
mounted on the flat-surface circuit board, or polluting work environment. 
[0031] 

[Means for Solving the Problem] As opposed to the multiple-string cavity circuit 
board in which the cavity of a large number which carry out opening of the 
manufacture approach of the semiconductor device of this invention toward the 
upper part was formed The resin sheet for the closures constituted in the shape 
of [ of predetermined thickness ] a sheet with the process which arranges a 
functional device in each cavity, and the thermoplastics or thermosetting resin 
which will carry out bridge formation hardening if heating is further continued 
after being heated and fusing While heating and fusing the process piled up on 
the multiple-string cavity circuit board, and the resin sheet for the closures piled 
up on the multiple-string cavity circuit board so that all the cavities of said 
multiple-string cavity circuit board may be covered It is characterized by including 
the process pressurized so that it may fill up with the fused resin in each cavity, 
and the process which stiffens the resin with which it filled up in each cavity, and 
the above-mentioned purpose is attained by that. 

[0032] Although said resin sheet for the closures is heated after having been 



pressurized by the vacuum, it is desirable to be especially pressurized and 
heated by vacuum heat press equipment. 

[0033] Where the pressure welding of the mold release sheet for surface shaping 
with which the front face became crepe-like is carried out, melting of said resin 
sheet for the closures is heated and carried out. 

[0034] The through tube which leads to each cavity is prepared in said multiple- 
string cavity circuit board. 

[0035] Moreover, the through tube is prepared in the part which counters each 
cavity at said resin sheet for the closures. 

[0036] It is used for said resin sheet for the closures for the sheet of two or more 
sheets with which elastics modulus differ, piling up. 

[0037] Said functional device is an optical element and said resin sheet for the 
closures has light transmission nature. 

[0038] In this case, the lens molding resin sheet which has light transmission 
nature has put on said resin sheet for the closures, in case that resin sheet for 
the closures is heated and fused, melting also of the lens molding resin sheet is 
heated and carried out, and it is fabricated by the predetermined lens 
configuration. 

[0039] Said resin sheet for the closures is constituted by the thermosetting bridge 
formation polyolefine which constructs a bridge with secondary heating, it is 
constituted by the bridge formation conversion phenoxy resin which added the 
cross linking agent to phenoxy resin and the conversion phenoxy resin which has 
the partial saturation radical to which make partial saturation iso SHINATO come 
to react, and which can be hardened, or number average molecular weight is 
further constituted by the 5000 or more amount unsaturated polyester resins of 
macromolecules, and the conversion object of those. 

[0040] Moreover, the manufacture approach of the semiconductor device of this 
invention As opposed to the multiple-string cavity circuit board in which the cavity 
of a large number which carry out opening toward the upper part was formed The 
powdered resin constituted by detailed powder with the process which arranges 



a functional device in each cavity, and the thermoplastics or thermosetting resin 
which will carry out bridge formation hardening if heating is further continued 
after being heated and fusing The process with which it is filled up in each cavity 
of said multiple-string cavity circuit board, respectively, It is characterized by 
including the process which heats and fuses the powdered resin with which it 
filled up in each cavity of the multiple-string cavity circuit board, and the process 
which stiffens the melting resin with which it filled up in each cavity, and the 
above-mentioned purpose is attained by that. 

[0041] Said resin powder for the closures is constituted by the thermosetting 
bridge formation polyolefine which constructs a bridge with secondary heating, it 
is constituted by the bridge formation conversion phenoxy resin which added the 
cross linking agent to phenoxy resin and the conversion phenoxy resin which has 
the partial saturation radical to which make partial saturation iso SHINATO come 
to react, and which can be hardened, or number average molecular weight is 
further constituted by the 5000 or more amount unsaturated polyester resins of 
macromolecules, and the conversion object of those. 

[0042] Furthermore, the manufacture approach of the semiconductor device of 
this invention With the process which arranges two or more functional devices on 
the front face of the flat-surface circuit board with a flat front face, and the 
thermoplastics or thermosetting resin which will carry out bridge formation 
hardening if heating is further continued after being heated and fusing The 
process which piles up the resin sheet for the closures with which the crevice 
projected so that it might be constituted in the shape of [ of predetermined 
thickness ] a sheet and each functional device on said flat-surface circuit board 
might be covered was formed, respectively on said flat-surface circuit board, The 
resin sheet for the closures piled up on the flat-surface circuit board is heated 
and fused, it is characterized by including the process which it fabricates 
[ process ] in a predetermined configuration and makes it harden the resin of a 
melting condition so that the closure of each functional device may be carried out, 
respectively, and the above-mentioned purpose is attained by that. 



[0043] Said functional device is an optical element and said resin sheet for the 
closures has light transmission nature. 

[0044] In this case, said resin sheet for the closures is fabricated by the lens 
configuration predetermined in the melting condition. 

[0045] Further again the manufacture approach of the semiconductor device of 
this invention The process which arranges two or more light emitting devices on 
the front face of the flat-surface circuit board with a flat front face, and the 
reflecting plate which has the reflex function by which opening which can hold 
each light emitting device was formed so that each light emitting device may be 
held by each opening circles With the process piled up on the flat-surface circuit 
board, and the thermoplastics or thermosetting resin which will carry out bridge 
formation hardening if heating is further continued after being heated and fusing 
The process which piles up the resin sheet for the closures constituted in the 
shape of [ of predetermined thickness ] a sheet on said reflecting plate, The 
process which heats and fuses the resin sheet for the closures piled up on the 
reflecting plate, and fills up each opening circles of a reflecting plate with the 
fused resin, It is characterized by including the process which stiffens a wrap 
process and melting resin for the front face of a reflecting plate by the melting 
resin, and the above-mentioned purpose is attained by that. 
[0046] 

[Function] By the manufacture approach of the semiconductor device of this 
invention, where the resin sheet for the closures is piled up on the circuit board 
by which the functional device has been arranged in each cavity, heating of the 
resin sheet for the closures is filled up with the resin which the resin sheet for the 
closures fused and was fused in each cavity. By cooling [ in a thermosetting 
case ] the resin with which it filled up in each cavity by heating again in a 
thermoplastic case, it hardens, respectively and the closure will be carried out 
with the hardened resin for the closures by the functional device in each cavity. 
[0047] The air in each cavity is certainly discharged by being heated in the 
condition of having been pressurized, by the vacuum, and the resin with which it 



filled up in each cavity sticks the resin sheet for the closures to cavity inner skin 
good while it is controlled that air mixes in melting resin. 

[0048] Where the pressure welding of the mold release sheet for surface shaping 
with which the front face became crepe-like is carried out, as for the resin sheet 
for the closures, heating, melting, and the front face of the resin for the closures 
hardened when it hardened are fabricated in the shape of crepe. In this case, if 
the thing of porous quality of paper, such as a silicone release paper, is used for 
a mold release sheet, discharge of the air in a cavity will be performed smoothly. 
[0049] Discharge of the air in each cavity is promoted also by preparing the 
through tube which leads to each cavity in the multiple-string cavity circuit board, 
respectively, or preparing a through tube in the part which counters each cavity 
at the resin sheet for the closures, respectively. 

[0050] When two or more sheets from which a modulus of elasticity differs are 
piled up and used for the resin sheet for the closures, the perimeter of the 
semiconductor device in a cavity can be used as the high elasticity resin which a 
blemish cannot attach easily near the low elastic resin which protects the 
semiconductor device, and the cavity front face. 

[0051] Afunctional device is an optical element, if the resin sheet for the closures 
is heated on the resin sheet for the closures and the lens molding resin sheet 
which has light transmission nature is fused in piles using a lens molding die on it 
when the resin sheet for the closures has light transmission nature, a lens 
molding resin sheet will also be heated and melting especially of the manufacture 
approach of this invention will be carried out. Therefore, the sheet for lens 
shaping is fabricated by the lens configuration predetermined in the melting 
condition. 

[0052] After heating the resin sheet for the closures constituted with bridge 
formation polyolefine and filling it up with a melting condition in a cavity, it carries 
out bridge formation hardening by heating again. Since it has low elasticity, the 
bridge formation polyolefine which carried out bridge formation hardening is 
closed without damaging a functional device. 



[0053] Since bridge formation conversion phenoxy resin and number average 
molecular weight can adjust easily the degree of hardness and elasticity between 
the hardened material of bridge formation polyolefine, and the hardened material 
of thermosetting resin, such as an epoxy resin, the 5000 or more amount 
unsaturated polyester resins of macromolecules and the conversion object of 
those are suitably used as a resin sheet for the closures, when sufficient 
elasticity is not acquired with bridge formation polyolefine. 
[0054] Moreover, by filling up with and heating detailed powdered resin in each 
cavity, melting was carried out, the powdered resin in each cavity will fill up in 
each cavity, and the closure will be carried out by hardening melting resin in such 
the condition with the resin for the closures which the functional device in each 
cavity hardened. 

[0055] If bridge formation hardening is again carried out by heating after carrying 
out melting and being filled up in a cavity, since it has low elasticity, the 
powdered resin constituted with bridge formation polyolefine also in this case is 
closed without damaging a functional device. 

[0056] Since bridge formation conversion phenoxy resin and number average 
molecular weight can adjust easily the degree of hardness and elasticity between 
the hardened material of bridge formation polyolefine, and the hardened material 
of thermosetting resin, such as an epoxy resin, the 5000 or more amount 
unsaturated polyester resins of macromolecules and the conversion object of 
those are suitably used as resin powder for the closures, when sufficient 
elasticity is not acquired with bridge formation polyolefine. 
[0057] Furthermore, by the semi-conductor manufacture approach of this 
invention, two or more functional devices are arranged on the front face of the 
flat-surface circuit board with a flat front face, and the resin sheet for the closures 
constituted with thermoplastics or thermosetting resin puts on the flat-surface 
circuit board. And if covered by each functional device on the flat-surface circuit 
board in each crevice of the resin sheet for the closures, the resin sheet for the 
closures will be heated and it will fuse, and the resin of a melting condition will be 



fabricated by the predetermined configuration so that each functional device may 
be closed, respectively. And when melting resin hardens, the closure of each 
functional device is carried out by closure resin. 

[0058] In this case, a functional device is an optical element, and if said resin 
sheet for the closures has light transmission nature, it can fabricate the resin 
sheet for the closures easily in a lens configuration predetermined in the melting 
condition. 

[0059] In this invention, the luminescence display device of the dot-matrix mold 
as a semiconductor device can also be easily manufactured using the flat- 
surface circuit board. In this case, first, two or more light emitting devices are 
arranged on the front face of the flat-surface circuit board with a flat front face, 
and the reflecting plate with which opening which can hold each light emitting 
device was formed is piled up on this flat-surface circuit board so that each light 
emitting device may be held in each opening circles, respectively. And on a 
reflecting plate, in piles, the resin sheet for the closures is heated and the resin 
sheet for the closures is fused. Thereby, it fills up with the fused resin in each 
opening of a reflecting plate, and when melting resin hardens in such the 
condition, the luminescence display of the dot-matrix mold which is a 
semiconductor device is manufactured. 
[0060] 

[Example] Hereafter, the example of this invention is explained based on a 
drawing. Drawing 1 is the appearance perspective view of the luminescence 
device with a micro reflecting plate manufactured by the manufacture approach 
of the semiconductor device of this invention. The cavity 1 2 of the shape of a 
rectangular parallelepiped in which one side carries out opening in the upper part 
into the circuit board 1 1 of MID (Molded Interconnection Device, injection solid 
wiring shaping substrate) of the shape of a rectangular parallelepiped which is 
about 1mm is formed, and, as for this luminescence device, the light emitting 
device (LED) 13 is arranged in this cavity 12. The light emitting device 13 is 
connected by electroconductive glue 15 on the electric conduction pattern 14 for 



mounting prepared in the base of a cavity 12 (die bonding). The top face of a 
light emitting device 13 is connected with the electric conduction pattern 16 for 
connection prepared in the base of a cavity 12 by the electric conduction line 17 
constituted by the gold streak etc. (wire bonding). It filled up with the resin 21 for 
the closures constituted by the bridge formation EVA of light transmission nature 
(ethylene-vinylacetate copolymer) in the cavity 12 of the circuit board 11, and has 
hardened, and the closure of the light emitting device 13 arranged in a cavity 12 
with this resin 21 for the closures is carried out. 

[0061] Drawing 2 (a) - (d) is the schematic diagram showing an example of the 
production process of such a luminescence device, respectively. As shown in 
drawing 2 (a), the multiple-string cavity circuit board 10 by which many cavities 
12 were formed in the lengthwise direction and the longitudinal direction in the 
shape of a matrix is used for a luminescence device, and coincidence 
manufactures a large number. In this multiple-string cavity substrate 10, 
thickness is 1.0mm and the depth of each cavity 12 has become 0.6mm. The 
electric conduction pattern 14 for light emitting device mounting and the electric 
conduction pattern 16 for connection are first formed in the base in each cavity 
12, respectively. 

[0062] As the multiple-string cavity circuit board 10 is first shown in drawing 2 R> 
2 (b), and electroconductive glue 15 is applied, respectively on the electric 
conduction pattern 14 for mounting in each cavity 12 and it is shown in drawing 2 
(c), die bonding of the light emitting device 13 is carried out on the 
electroconductive glue 15. And as shown in drawing 2 (d), wire bonding of a light 
emitting device 13 and the electric conduction pattern 16 for connection arranged 
on the base in a cavity 12 is carried out by the electric conduction line 17 
constituted by the gold streak etc. 

[0063] Thus, it fills up a light emitting device 13 with the resin 21 for die bonding 
and the closures constituted by the bridge formation EVA of light transmission 
nature in each cavity 12 when wire bonding was carried out in each cavity 12 of 
the multiple-string cavity circuit board 10. Drawing 3 (a) - (c) is the schematic 



diagram showing a series of processes filled up with the resin 21 for the closures 
into a cavity 12, respectively. 

[0064] In this example, since it is filled up with the resin 21 for the closures of 
light transmission nature in each cavity 12, as shown in drawing 3 (a), the resin 
sheet 20 for the closures constituted by the bridge formation EVA (ethylene- 
vinylacetate copolymer) which is thermosetting resin is used. This resin sheet 20 
for the closures is piled up on the multiple-string cavity circuit board 10, and the 
mold release sheet 31 for surface shaping and the plate-like weight plate 32 pile 
it up on that resin sheet 20 for the closures further. In order that the mold release 
sheet 31 for surface shaping may finish the front face of the closure resin 21 of 
the luminescence device manufactured the shape of crepe, and in the shape of a 
mirror plane, the front face which touches the resin sheet 20 for the closures is 
the shape of the shape of crepe, and a mirror plane. 

[0065] The resin sheet 20 for the closures is the almost same magnitude as the 
multiple-string cavity circuit board 10, and, moreover, has thickness of about 0.2- 
0.4mm small a little from the depth (0.6mm) of each cavity 12 so that all the 
cavities 12 can be covered according to bridge formation EVA. 
[0066] the resin sheet 20 for the closures ~ an ethylene-vinylacetate copolymer 
(EVA) -- the organic peroxide as a cross linking agent, and yellowing -- additives, 
such as an inhibitor, a stabilizer, and a coupling agent, are scoured, and it is 
crowded, and is fabricated in the shape of a sheet. Such a resin sheet 20 for the 
closures is fused by heating, and three-dimensions bridge formation is carried 
out by heating further, until it reaches cross linking agent decomposition 
temperature. 

[0067] In addition, although an ethylene-vinylacetate copolymer (EVA) has some 
which degree of crystallinity became high and are cloudy depending on a vinyl 
acetate content, transparency is acquired by heating and constructing a bridge. 
In this example, the trade name "EVASAFE WG series" by Bridgestone Corp. 
was used as bridge formation EVA which constitutes the resin sheet 20 for the 
closures. 



[0068] The resin sheet 20 for the closures covers all the cavities 12, and, 
moreover, has magnitude which can cover the whole surface of the multiple- 
string cavity circuit board 10. If the resin sheet 20 for the closures puts on the 
multiple-string cavity circuit board 10, it will be inserted in the vacuum heating 
furnace 33, as the mold release sheet 31 for surface shaping and the weight 
plate 32 put on the resin sheet 20 for the closures and it is shown in drawing 3 
(b). The vacuum heating furnace 33 heats the resin sheet 20 for the closures at 
the temperature of 90-100 degrees C. 

[0069] The resin sheet 20 for the closures on the multiple-string cavity circuit 
board 10 which the vacuum heating furnace 33 made the interior the vacua, 
heated, and was put on the bottom of a vacua, and the mold release sheet 31 for 
surface shaping will be in an adhesion condition to the press operation with the 
weight plate 32 mutually conjointly, and will be heated. 

[0070] Drawing 4 (a) - (c) is the schematic diagram showing the condition of the 
resin sheet 20 for the closures in the vacuum heating furnace 33, respectively. It 
fills up with the resin fused in each cavity 12 as the resin sheet 20 for the 
closures starts melting as it is shown in drawing 4 (b), when it is heated by the 
vacuum heating furnace 33, although the shape of a sheet is held at the 
beginning the resin sheet 20 for the closures put in the vacuum heating furnace 
33 as shown in drawing 4 (a), and it will be in a curve condition and it was shown 
in after that and drawing 4 (c). Moreover, the resin sheet 20 for the closures does 
not have a possibility of saying that an ununiformity is filled up with resin to the 
inside of each cavity 12 resin pulling each other since it is pressed with the 
weight plate 32, and homogeneity is filled up with melting resin in each cavity 12. 
The time amount for about 30 minutes was taken to fill up with the resin for the 
closures in each cavity 12 in this example. 

[0071] The resin sheet 20 for the closures fuses, and if it will fill up with melting 
resin in each cavity 12, the multiple-string cavity circuit board 10 will be in the 
condition held in the vacuum heating furnace 33, and will be again heated by 
even the temperature of 150 degrees C. Since the bridge formation EVA of a 



melting condition will be in a hypoviscosity condition the early stages of heating 
at this time, the melting resin which remained in the front face of the circuit board 
10 between each cavity 12 flows in in each adjoining cavity 12. Thereby, circuit 
board 10 front face is filled up with melting resin almost to the limit in each cavity 
12, although both the resin sheets 20 for the closures were the thickness smaller 
than the depth of each cavity 12 which will be in the condition that melting resin 
does not remain. 

[0072] When heated by the 150-degree C elevated temperature with the vacuum 
heating furnace 33, a bridge is constructed over the melting resin with which it 
filled up almost to the limit in each cavity 12, and it is hardened. The time amount 
for about 30 minutes was taken to have constructed the bridge over EVA which is 
melting resin in each cavity 12, and to harden in this example. 
[0073] Thus, after the front face of the mold release sheet 31 for surface shaping 
has stuck, the resin sheet 20 for the closures fuses and it fills up with melting 
resin in each cavity 12, and further after that, when melting resin heats again, it 
hardens. And after melting resin hardens, as shown in drawing 3 (c), the multiple- 
string cavity circuit board 10, the mold release sheet 31 for surface shaping, and 
the weight plate 32 are picked out from the vacuum heating furnace 33, and the 
weight plate 32 and the mold release sheet 31 for surface shaping are removed 
one by one from the multiple-string cavity circuit board 10. While the closure will 
be carried out with the hardened resin 21 for the closures by this by the light 
emitting device 13 in each cavity 12, the front face of the resin 21 for the closures 
hardened within each cavity 12 is finished the shape of a mirror plane, and in the 
shape of crepe. 

[0074] If the closure of the light emitting device 13 in each cavity 12 is carried out 
with the resin 21 for the closures, as shown in drawing 5 , the multiple-string 
cavity circuit board 10 will be divided every cavity 12, respectively. Thereby, 
many luminescence devices with which resin 21 front face for the closures 
became the shape of the shape of a mirror plane and crepe are obtained. 
[0075] In addition, even if it does not divide every cavity 12 when light emitting 



device 13 comrades in each cavity 12 consider as the circuitry connected 
electrically in manufacturing a luminescence device using the multiple-string 
cavity circuit board 10, the luminescence device of the dot-matrix mold with 
which many light emitting devices became matrix-like is obtained. 
[0076] Since it becomes transparence by constructing a bridge, the resin 21 for 
the closures constituted by bridge formation EVA is used suitable for the closure 
of the optical element of the luminescence device with a micro reflecting plate of 
this example. Moreover, the resin for the closures constituted by bridge formation 
EVA is suitably used, also when low stress is required that it is easy to damage 
the light emitting device 13 in each cavity 12, since it has low elasticity. 
[0077] As mentioned above, the resin sheet 20 for the closures put on the 
multiple-string cavity circuit board 10 is made into the thickness of about 0.2- 
0.4mm to the depth of a cavity 1 2 being 0.6mm. If the resin sheet 20 for the 
closures becomes thick too much, also after heating is completed, will be 
remained in the front face between each cavity 12 in the multiple-string cavity 
circuit board 10 by melting resin. Thus, if melting resin hardens after melting 
resin has remained in the front face of the multiple-string cavity circuit board 1 0, 
the luminescence devices manufactured will be scattered about through the resin 
for the closures with which the light emitted from a light emitting device 13 
remained in circuit board 1 1 surrounding front face of a cavity 12. For this reason, 
as for the resin sheet 20 for the closures, it is more desirable than the depth of a 
cavity 12 to make it small thickness a little. Even if the thickness of the resin 
sheet 20 for the closures is small a little rather than the depth of a cavity 12, the 
resin located on the multiple-string cavity circuit board 10 front face of each 
cavity 12 circumference fuses, and it fills up with melting resin almost to the limit 
in all the cavities 12 by flowing in each cavity 12. 

[0078] In addition, you may make it heat in the above-mentioned example, with 
the vacuum heating apparatus (Product made from NP C, trade name "a vacuum 
laminator") 40 which pressurizes by the vacua and can be heated, although it 
considered as the configuration heated by the vacua with the vacuum heating 



furnace 33 where the weight plate 32 is piled up through the mold release sheet 
31 for surface shaping on the resin sheet 20 for the closures, without using the 
weight plate 32, as shown in drawing 6 . The upper chamber 41 and the lower 
chamber 42 will be isolated by diaphram rubber 43 by this vacuum heating 
apparatus 40, and let the inside of an upper chamber 41 and a lower chamber 42 
be a vacua, respectively. The hot platen 44 is arranged in the lower chamber 42, 
and on this hot platen 44, the multiple-string cavity circuit board 10 is laid, where 
the resin sheet 20 for the closures and the mold release sheet 31 for surface 
shaping are piled up. 

[0079] In this vacuum heating apparatus 40, if the multiple-string cavity circuit 
board 10 is laid on a hot platen 44 where the resin sheet 20 for the closures and 
the mold release sheet 31 for surface shaping are piled up, while the inside of an 
upper chamber 41 and a lower chamber 42 will be made into a vacuum, a hot 
platen 44 is heated and the resin sheet 20 for the closures is made into a melting 
condition. And the pressure welding of the mold release sheet 31 for surface 
shaping is carried out to the multiple-string cavity circuit board 10 by diaphram 
rubber 43 by maintaining the vacua in a lower chamber 42 and opening only the 
inside of an upper chamber 41 to atmospheric air. A resin front face is certainly 
fabricated the shape of a mirror plane, and in the shape of crepe, without air 
bubbles mixing in melting resin, since the pressure welding of the mold release 
sheet 31 for surface shaping is carried out to the front face of the melting resin 
with which it filled up in each cavity 12 of the multiple-string cavity circuit board 
10 by diaphram rubber 43 and the vacuum by this. In this case, after carrying out 
melting of the resin and being filled up in each cavity 12 by controlling the 
temperature of a hot platen 44, the vacuum heating apparatus 40 can perform 
****** until it constructs a bridge in melting resin. 

[0080] Moreover, as shown in drawing 7 (a), where the resin sheet 20 for the 
closures and the mold release sheet 31 for surface shaping are put on the 
multiple-string cavity circuit board 10 As it holds in heat-resistant bag 38a for 
vacuum suction and is shown in drawing 7 (b) You may make it heat, putting in 



bag 38a for vacuum suction in heating furnace 38c, and making the inside of bag 
38a for vacuum suction into a vacua by 38d of vacuum pumps, as the end 
section of tube 38b is connected to opening of bag 38a for vacuum suction in the 
airtight condition and it is shown in drawing 7 (c). 

[0081] Like each example mentioned above, when carrying and heating the resin 
sheet 20 for the closures on the multiple-string cavity circuit board 10, as shown 
in drawing 8 (a) - (c), through tube 12a of a pair may be beforehand prepared in 
the pars basilaris ossis occipitalis of each cavity 12, respectively. Thus, by 
preparing through tube 12a in the pars basilaris ossis occipitalis of each cavity 12 
Since the air in each cavity 12 is easily discharged when the perimeter of the 
multiple-string cavity circuit board 10 will be in a vacua and the resin sheet 12 for 
the closures changes into a melting condition Adhesion with the closure resin 21 
which it was controlled, and was moreover filled up with air bubbles mixing into 
the melting resin with which it fills up in each cavity 12 the inner skin of each 
cavity 12 and in each cavity 12, and it hardened improves. 
[0082] In this case, from through tube 12a of each cavity 12, although there is a 
possibility that melting resin may flow out, melting resin can prevent flowing out 
of each through tube 12a by selecting suitably the magnitude of each through 
tube 12a, the viscosity of melting resin, etc. As shown in drawing 8 (a) - (c), for 
example, the magnitude of opening of each cavity 12 The rectangle of 
2. 2x0. 6mm and the depth of each cavity 12 0.7mm, however the pars basilaris 
ossis occipitalis of each cavity 12 [the rectangle of 3.0x1.8mm, and the 
magnitude of the pars basilaris ossis occipitalis of each cavity 12 ] When being 
caudad projected only 0.4mm corresponding to opening Melting resin did not flow 
out of each through tube 1 2a by opening through tube 1 2a of the pair of the 
shape of a 0.4x0.6mm rectangle in each edge of the longitudinal direction of the 
pars basilaris ossis occipitalis of each cavity 12, opening spacing of 1.4mm 
mutually, and forming. However, as mentioned above, the bridge formation EVA 
(Bridgestone Make, trade name "EVASAFE WG series") whose thickness is 0.2- 
0.6mm was used for the resin seal sheet 20. 



[0083] In addition, what is necessary is just to cover with the sheet of the 
multiple-string cavity circuit board 10 excellent in the mold-release characteristic, 
the board, etc. caudad, when there is a possibility that melting resin may flow out 
of each through tube 12a. If it does in this way, even if melting resin flows out of 
each through tube 12a, the multiple-string cavity circuit board 10 can take out 
from a heating furnace etc. easily, without sticking to a hot plate etc. 
[0084] Moreover, through tube 12a prepared in the pars basilaris ossis occipitalis 
of each cavity 12 does not need to be a pair, and you may make it prepare one 
through tube 12a, as shown in drawing 9 (a). And as long as not only the pars 
basilaris ossis occipitalis of each cavity 12 but through tube 12a is possible, it 
may be prepared in the side face of each cavity 12. Each through tube 12 may 
be not only the shape of a cross-section rectangle but the shape of a cross- 
section circle configuration and a cross-section triangle etc. 
[0085] Furthermore, it changes to the configuration which prepares through tube 
12a in the pars basilaris ossis occipitalis of each cavity 12, and you may make it 
form through tube 20a in the part of the resin sheet 20 for the closures which 
counters each cavity 12, respectively, as shown in drawing 9 (b). Also in this 
case, since the air in each cavity 12 is easily discharged from each through tube 
20a prepared in the resin sheet 20 for the closures in case the perimeter of the 
multiple-string cavity circuit board 10 will be in a vacua and the resin sheet 20 for 
the closures fuses Mixing of the air bubbles into the melting resin with which it 
fills up in each cavity 12 can be controlled, and, moreover, the adhesion of the 
inner skin of each cavity 12 and the closure resin 21 which was filled up in each 
cavity 12 and hardened improves. 

[0086] As a resin sheet for the closures, in addition, B stage-ized epoxy resin, 
bridge formation polyolefines, bridge formation conversion phenoxy resin, and 
number average molecular weight like the 5000 or more amount polyester resin 
of macromolecules, and the conversion object of those Although the 
thermosetting resin which carries out three-dimensions bridge formation by 
heating further is suitably used after fusing with heating and filling up in each 



cavity 12 of the multiple-string cavity circuit board 10 The thing over which 
ethylene copolymers, such as bridge formation EVA and bridge formation EMAA 
(ethylene-methacrylic-acid copolymer), are made to construct a bridge especially, 
The bridge formation conversion phenoxy resin and number average molecular 
weight which added the cross linking agent are the most suitable for the 5000 or 
more amount polyester resin of macromolecules, and the conversion object of 
those to phenoxy resin and the conversion phenoxy resin which has the partial 
saturation radical to which make partial saturation iso SHINATO come to react, 
and which can be hardened. A property is adjusted by various additives so that 
the resin sheet 20 for the closures may have the heat-resistant temperature 
which was adapted for the use application. 

[0087] In the case of the resin sheet 20 for the closures made from bridge 
formation polyolefine which used organic peroxide as a cross linking agent 
Although a possibility that it may be gone up for bridge formation of the viscosity 
of resin, and melting resin may not spread even round all the corners in each 
cavity 12, but the cavity 12 with few fills of resin may arise is after air bubbles 
escape from melting resin when it is made to go up at once even to bridge 
formation temperature exceeding resin melting temperature By carrying out 
vacuum heating like said each example, where the weight plate 32 is put on the 
resin sheet for the closures Further by pressurizing at the time of vacuum heating 
or by enlarging a degree of vacuum using bag 38a for vacuum suction 
Homogeneity can be filled up with resin in each cavity 12 by forming in the 
multiple-string cavity circuit board 10 through tube 12a which leads to each cavity 
1 2 further again, or forming through tube 20a in the part which counters each 
cavity 12 of the resin sheet 20 for the closures. <BR> [0088] Since the hardened 
material of bridge formation polyolefine has low elasticity, it has a possibility that 
a required degree of hardness may not be obtained depending on the case. On 
the other hand, since, as for the 5000 or more amount polyester resin of 
macromolecules, and the conversion object of those, bridge formation conversion 
phenoxy resin and number average molecular weight can adjust a degree of 



hardness and elasticity easily on the level between bridge formation polyolefine 
and thermosetting resin, such as an epoxy resin, they are suitably used as a 
resin sheet 20 for the closures. 

[0089] Drawing 10 (a) - (c) is the schematic diagram showing each process of 
other examples in the manufacture approach of the luminescence device of this 
invention. In this example, as shown in drawing 10 (a), it is used by the resin 
sheet 23 for the low elastic closures of a pair and the resin sheet 24 for the high 
elasticity closures with which elastics modulus differ, piling up, so that the 
perimeter of the light emitting device 13 arranged at the pars basilaris ossis 
occipitalis inside [ cavity 12 ] a semiconductor device may be closed with the 
resin of low stress nature in consideration of the property of the semiconductor 
device manufactured and the up front-face side of a cavity 12 may be closed with 
the resin of a high degree of hardness. In each resin sheets 23 and 24 for the 
closures, the resin sheet 24 for the high elasticity closures with which number 
average molecular weight piles up the resin sheet 23 for the low elastic closures 
which the 5000 or more amount polyester resin of macromolecules and the 
conversion object of those are used, and is directly piled up on the circuit board 
10 on a low elastic modulus and its resin sheet 23 for the low elastic closures has 
a rate of high elasticity. 

[0090] In this case, as for the thickness of the lower resin sheet 23 for the 
closures, the depth of each cavity 12 of the circuit board 10 is set to 0.1mm to 
0.6mm, as for the thickness of 0.5mm and the upper sheet 24 for the closures. 
[0091] In addition, in this example, the trade name "BIOREKKUSUSHITO" by 
Showa High Polymer Co., Ltd. was used as an amount unsaturated polyester 
resin of giant molecules which constitutes each resin sheets 23 and 24 for the 
closures. 

[0092] As for the resin sheet 23 for the low elastic closures, all the cavities 12 
have the same magnitude as the multiple-string cavity circuit board 10 so that 
may be covered, and it is put on the multiple-string cavity circuit boards 10 and 
10 in the state of adjustment. If the resin sheet 24 for the high elasticity closures 



piles up on the sheet 23 for the low elastic closures, the mold release sheet 31 
for surface shaping with which crepe processing of the front face was carried out 
will pile up on the resin sheet 24 for the high elasticity closures further. The 
multiple-string cavity circuit board 10 which each resin sheets 23 and 24 for the 
closures and the mold release sheet 31 for surface shaping piled up in such the 
condition is inserted into vacuum heat press equipment 35, as shown in drawing 
10(b). 

[0093] As for vacuum heat press equipment 35, the trade name "a vacuum 
laminate press" for example, by Kitagawa energy machine incorporated company 
is used. This vacuum heat press equipment 35 has press heater 35b whose 
attachment and detachment was attained and which can be heated in heater 
base 35a which has been arranged in vacuum chamber 35c and which can be 
heated, and this heater base 35a, and the multiple-string cavity circuit board 10 
which each resin sheets 23 and 24 for the closures and the mold release sheet 
31 for surface shaping piled up in order on heater base 35a is set. 
[0094] If the multiple-string cavity circuit board 10 is set on heater base 35a, the 
inside of vacuum chamber 35c will be decompressed, and it will be referred to as 
10torr(s). When it will be in such a condition, heated press heater 35b descends 
and the multiple-string cavity circuit board 10 on heater base 35a is 20kg/cm2 at 
the temperature of 100-130 degrees C in each resin sheets 23 and 24 for the 
closures, and the mold release sheet 31 for surface shaping. A heat press is 
carried out so that a pressure may be applied. Lower heater base 35a is not 
heated at this time. If the heat press by press heater 35b is carried out over 5 
minutes, the reduced pressure condition in vacuum chamber 35c will be 
canceled, and the inside of vacuum chamber 35c will return to ordinary pressure. 
Then, the heat press by press heater 35b is canceled, and the vacuum heat 
press processing by vacuum heat press equipment 35 is completed. 
[0095] While [ vacuum heat press processing is carried out ] being based on 
vacuum heat press equipment 35, it fills up with each resin which fused, 
respectively and was fused in each cavity 12, and bridge formation hardening of 



each resin sheets 23 and 24 for the closures is carried out by being heated 
continuously. In this case, a release agent may be directly sprayed on the front 
face of press heater 35b, without using the mold release sheet 31 for surface 
shaping. 

[0096] A bridge is constructed over each closure resin sheets 23 and 24 made of 
the amount unsaturated polyester resin of macromolecules laid on the multiple- 
string cavity circuit board 10 by the vacuum heat press processing by vacuum 
heat press equipment 35, and they are hardened. A part for the pars-basilaris- 
ossis-occipitalis flank except the upper part of each cavity 12 will be filled up with 
the amount unsaturated polyester resin of giant molecules of low elasticity by this, 
and the up front-face side of each cavity 12 will be filled up with the amount 
unsaturated polyester resin of giant molecules of high elasticity. 
[0097] Since it will be covered with the amount unsaturated polyester resin of 
macromolecules of low elasticity by the light emitting device 13 arranged in each 
cavity 12, a light emitting device 13 is protected stably, without getting damaged. 
On the other hand, it has been hard coming to attach a blemish to the surface 
part by filling up the front-face side of the upper part of a cavity 12 with the 
amount unsaturated polyester resin of macromolecules of high elasticity. 
Therefore, there is no possibility that the front face of closure resin 21 may get 
damaged by contact on other components at the time of contact on the circuit 
tester for the trial of the luminescence property of a light emitting device 13 etc. 
and the manufactured luminescence device being carried in a predetermined 
device etc. 

[0098] Then, let the multiple-string cavity circuit board 10 with which the resin 12 
for the closures was filled up in each cavity 12 be the luminescence device of a 
predetermined configuration like said example dividing every cavity 12 or by 
dividing every cavity 12 of the predetermined number. 
[0099] Drawing 11 (a) - (c) is each process **** schematic diagram in the 
manufacture approach of the luminescence device of the example of further 
others of this invention, respectively. At this example, on the multiple-string cavity 



circuit board 10 which has the cavity 12 of a large number by which the light 
emitting device 13 was mounted on the interior, respectively, as shown in 
drawing 1 1 (a), after the sheet 23 for low elastic closure resin and the lens 
molding resin sheet 25 have piled up, as shown in drawing 1111 (b), it is inserted 
into vacuum heat press equipment 35. In this case, the depth of each cavity 12 in 
the multiple-string cavity circuit board 10 is 0.6mm, and thickness of the lens 
molding resin sheet 25 is set to 1 .0mm which is twice the thickness of that resin 
sheet 23 for the low elastic closures to the thickness of the resin sheet 23 for the 
low elastic closures being 0.5mm like said example. 
[0100] As for vacuum heat press equipment 35, 35d of lens molding dice is 
attached in the press heater 35b bottom. 35d of this lens molding die is formed, 
as shown in drawing 12 , for example, where [ parallel ] the cavity 12 from which 
two or more slot 35e for shaping semicircle tubed [ with a radius of 0.9mm ] 
became seriate [ in the multiple-string cavity circuit board 10 ] is met. 
[0101] If the multiple-string cavity circuit board 10 is set on heater base 35a of 
vacuum heat press equipment 35, the inside of vacuum chamber 35c will be 
decompressed, and it will be referred to as 10torr(s). When it will be in such a 
condition, press heater 35b heated as shown in drawing 1 1 (c) descends, and 
the resin sheet 23 for the low elastic closures and the lens molding resin sheet 
25 on the multiple-string cavity circuit board 10 are the temperature of 100-130 
degrees C, and 20kg/cm2. A heat press is carried out by the pressure. While the 
resin sheet 23 for the low elastic closures and the lens molding resin sheet 25 
will be in a melting condition and filling up with the resin sheet 23 for the low 
elastic closures in each cavity 12 by this, melting of the lens molding resin sheet 
25 is carried out, and it is fabricated by predetermined semicircle tubed on the 
multiple-string cavity circuit board 10 by 35d of lens molding dice. 
[0102] If the heat press by press heater 35b is carried out over 5 minutes, the 
reduced pressure condition in vacuum chamber 35c will be canceled, and the 
inside of vacuum chamber 35c will return to ordinary pressure. Then, the heat 
press by press heater 35b is canceled, and the vacuum heat press processing by 



vacuum heat press equipment 35 is completed. 

[0103] By carrying out heat press processing, a bridge is constructed over the 
melting resin with which it filled up in each cavity 12, and the melting resin 
fabricated by semicircle tubed on the multiple-string cavity circuit board 10, and it 
is hardened. As shown in drawing 13 (a), two or more rod-lenses 25a will be 
formed by this on the multiple-string cavity circuit board 10 with the amount 
unsaturated polyester resin of macromolecules hardened to semicircle tubed. It 
has filled up with the amount unsaturated polyester resin of macromolecules of 
low elasticity in each cavity 12. 

[0104] Then, by dividing the multiple-string cavity circuit board 10 every cavity 12, 
as shown in drawing 13 (b), the closure of the light emitting device 13 arranged in 
the cavity 12 of the circuit board 1 1 is carried out by low elastic closure resin 23a, 
and the luminescence device with which semicircle tubed rod-lens 25a was 
prepared on the low elastic closure resin 23a is obtained further. 
[0105] In case the sheet 25 for lens shaping is changed into a melting condition 
and fabricated in this example by 35d of lens molding dice, the sheet 25 for lens 
shaping of bigger thickness than the radius of rod-lens 25a formed is used so 
that the air bubbles mixed in melting resin may be discharged certainly. Moreover, 
it is not necessary to attach lens molding-die 35c in press heater 35b, and it may 
be used in the condition of having laid on the sheet 25 for lens shaping. 
[0106] Furthermore, this example can also fabricate semi-sphere-like convex 
lens 25b on each cavity 12 of the multiple-string cavity circuit board 10, as shown 
not only when fabricating semicircle tubed rod-lens 25a, but in drawing 14 (a). In 
this case, as shown in drawing 14 (b), by cutting the multiple-string cavity circuit 
board 10 every cavity 12, the closure of the light emitting device 13 arranged in 
each cavity 12 of the circuit board 11 is carried out by low elastic closure resin 
23a, and the luminescence device with which that low elastic closure resin 23a 
convex lens 25b was prepared is obtained further. 

[0107] Drawing 15 (a) - (d) is outline process drawing showing the manufacture 
approach of the luminescence device in other examples of this invention. In this 



example, it changes to the resin sheet 20 for the closures mentioned above, and 
the powdered resin 22 which used as detailed powder the amount unsaturated 
polyester resin of macromolecules used for the resin sheet 20 for the closures or 
its conversion object is used. 

[0108] As it is sprinkled by the whole front face of the multiple-string cavity circuit 
board 10 on which direct bonding of the light emitting device 13 was carried out 
into each cavity 12 as this powdered resin was shown in drawing 15 (a) and 
shown in drawing 15 (b), it considers as the condition that the multiple-string 
cavity circuit board 10 whole was covered with powdered resin 22. 
[0109] In such the condition, as shown in drawing 15 (c), by moving a squeegee 
36 along the front face of the multiple-string cavity circuit board 10, it fills up with 
powdered resin 22 in each cavity 12 of the multiple-string cavity circuit board 10, 
and unnecessary powdered resin 22 is removed. In each cavity 12, it fills up with 
detailed powdered resin 22 to the limit. 

[0110] If it fills up with powdered resin 22 in each cavity 12, as shown in drawing 
15 (d), the multiple-string cavity circuit board 10 will be inserted into the vacuum 
heating furnace 37, and will be heated. If powdered resin is heated by about 100- 
130 degrees C with the vacuum heating furnace 37, while being in a melting 
condition, when the inside of the vacuum heating furnace 37 becomes a vacuum, 
degassing of the powdered resin 22 in each cavity 12 will be carried out. Then, 
with the vacuum heating furnace 37, if melting resin is further heated by the 
elevated temperature which is about 150 degrees C, a bridge will be constructed 
over melting resin and it will be hardened. And by dividing the multiple-string 
cavity circuit board 10 every cavity 12, as shown in drawing 16 , the 
luminescence device by which the closure was carried out by the resin 21 for the 
closures which the light emitting device 13 in a cavity 12 hardened is obtained. 
[0111] The resin 21 for the closures of the obtained luminescence device will be 
become depressed a little by the top face in a concave, when the powdered resin 
with which it filled up in the cavity 12 fused and the gap between each powder 
has disappeared. Therefore, as resin with which it fills up in each cavity 12, it is 



desirable that it is as detailed as possible so that the gap between each powder 
may become small. What is necessary is to be filled up with powdered resin in 
each cavity 12, and just to compensate reduction of the capacity by melting of 
the powdered resin 22 within each cavity 12 again, after filling up with, heating 
and carrying out melting of the powdered resin into each cavity 12, when the 
fineness of powdered resin is large. 

[0112] In addition, in each above-mentioned example, although the manufacture 
approach of a luminescence device with a micro reflecting plate was explained, 
the cavities 72 and 73 of a pair are formed in a substrate 71, and this invention 
can be applied also to the manufacture of a photo interrupter 70 by which the 
light emitting device 74 and the photo detector 75 were mounted, respectively, 
and the closure was carried out by the resin 76 and 77 for the closures into each 
cavity 72 and 73, as shown in drawing 17 (a). When manufacturing such a photo 
interrupter, as shown in drawing 1717 (b), the cavities 72 and 73 which make a 
pair should just heat and pressurize under a vacuum, where the resin sheet 78 
for the closures is put on the multiple-string cavity circuit board 79 formed in the 
shape of a matrix. [ much ] The heated resin sheet 78 for the closures is fused, 
and it is filled up with it in each cavity 72 and 73, and it is hardened. Then, as 
shown in drawing 17 (c), the multiple-string cavity circuit board 79 is divided for 
every [ the cavity 72 which makes a pair, and ] 73, and the photo interrupter 70 
shown in drawing 17 (a) is manufactured. 

[0113] Moreover, as shown in drawing 18 (a), a cavity 82 is formed in the lead 
loess substrate 81, and this invention is applied also to manufacture of the lead 
loess IC 80 by which the IC chip 83 was mounted in the cavity 82. In 
manufacturing such lead loess IC For example, as shown in drawing 18 (b), the 
resin sheet 84 for the wrap closures is laid for a cavity 82 on a substrate 81 . By 
being filled up in a cavity 82, carrying out melting of the resin sheet 84 for the 
closures, and carrying out degassing by heating with a heating furnace, and 
making it harden after that, as shown in drawing 17 (c), the lead loess IC to 
which the closure of the IC chip 83 was carried out by the resin 85 for the 



closures is manufactured. 

[0114] In addition, although it is required as resin for the closures which closes a 
light emitting device, a photo detector, etc. that it should have light transmission 
nature, especially light transmission nature is not required as resin for the 
closures which closes a functional device like lead loess IC as shown in drawing 
17 . 

[0115] Drawing 19 (a) - (e) is the schematic diagram showing each process in the 
example of further others of the manufacture approach of the luminescence 
device of this invention. In this example, as shown in drawing 19 (a), it changes 
to the multiple-string cavity circuit board 10 used in said each example, and the 
thin flat-surface circuit board 61 to which the front face became flat is used. And 
the electric conduction pattern 64 for light emitting device mounting and the 
electric conduction pattern 66 for connection which became a pair on this flat- 
surface circuit board 61 are arranged in the shape of a matrix in a lengthwise 
direction and a longitudinal direction. 

[0116] As such the flat-surface circuit board 61 is shown in drawing 19 (b), and 
electroconductive glue 65 is applied on each electric conduction pattern 64 for 
light emitting device mounting and it is shown in drawing 19 (c), die bonding of 
the light emitting device 63 is carried out on each electroconductive glue 65. And 
as shown in drawing 19 (d), wire bonding of a light emitting device 63, and the 
electric conduction pattern 64 for light emitting device mounting with which the 
light emitting device 63 was mounted and the electric conduction pattern 66 for 
connection which makes a pair is carried out by the electric conduction line 67 
constituted by the gold streak etc. 

[0117] If it will be in such a condition, as shown in drawing 1 9 (e), the resin sheet 
26 for the closures with which crevice 26a of the shape of a hollow rectangular 
parallelepiped which the electric conduction pattern 64 for light emitting device 
mounting and the electric conduction pattern 66 for connection which became a 
pair can insert was formed of embossing so that it might project up, respectively 
will be laid on the flat-surface circuit board 61. As shown in drawing 20 , the resin 



sheet 26 for the closures is laid on the flat-surface circuit board 61 so that each 
crevice 26a may cover the electric conduction pattern 64 for light emitting device 
mounting of a pair and the electric conduction pattern 66 for connection which 
were prepared on the flat-surface circuit board 61, respectively, so that a light 
emitting device 63 and the electric conduction line 67 may not be contacted. This 
resin sheet 26 for the closures is constituted like the resin sheet for the closures 
of said example by the amount unsaturated polyester of macromolecules. 
[0118] Thus, if the resin sheet 26 for the closures is laid on the flat-surface circuit 
board 61, it will be inserted in vacuum heat press equipment that vacuum heat 
press processing should be carried out. In this case, as vacuum heat press 
equipment is shown in drawing 20 , 35d of lens molding dice in which 35f of 
many crevices where each projects in the shape of a semi-sphere up was 
established is attached in press heater 35b. 

[0119] When the inside of a vacuum chamber will be decompressed and it will be 
referred to as 10torr(s), if the flat-surface circuit board 61 is set to the heater 
base in vacuum heat press equipment, and it will be in such a condition, it is the 
resin sheet 26 for the closures which changed into the condition that 35d of lens 
molding dice attached in press heater 35b was heated, and was laid on the flat- 
surface circuit board 61 at the temperature of 100-130 degrees C 20kg/cm2 A 
heat press is carried out by the pressure. A bridge is constructed by this by being 
in a melting condition, and heating the resin sheet 26 for the closures 
continuously, and the resin for the closures of a melting condition flows in 35f of 
each crevice of 35d of lens molding dice, and is fabricated in the shape of a 
semi-sphere. 

[0120] If the heat press by vacuum heat press equipment is carried out over 5 
minutes, the reduced pressure condition in a vacuum chamber will be canceled, 
and the inside of a vacuum chamber will return to ordinary pressure. Then, 35d 
of lens molding dice goes up, and the vacuum heat press processing by vacuum 
heat press equipment is completed. Thereby, as shown in drawing 21 (a), on the 
flat-surface circuit board 61 , the closure of each light emitting device 63 will be 



carried out by semi-sphere-like closure resin 26b, and as shown in drawing 21 
(b), the luminescence device with which the closure of the light emitting device 
63 was carried out by convex lens mold closure resin 26b of the shape of a 
transparent semi-sphere is obtained by dividing the flat-surface circuit board 61 
every light emitting device 63 after that. 

[0121] The manufacture approach of the luminescence device of this invention 
can also manufacture the luminescence display of the dot-matrix mold shown in 
drawing 22 R> 2. The top view of the luminescence display device 50 of a dot- 
matrix mold by which drawing 22 (a) was manufactured by this invention 
approach, and drawing 22 (b) are the sectional view. 

[0122] The electric conduction pattern 54 for light emitting device mounting and 
the electric conduction pattern 56 for connection with which this luminescence 
display device 50 became a pair on the flat-surface circuit board 51 are arranged 
in the shape of a matrix in the lengthwise direction and the longitudinal direction, 
on each electric conduction pattern 54 for light emitting device mounting, 
electroconductive glue is applied and die bonding of the light emitting device 53 
is carried out on each electroconductive glue. And wire bonding of a light emitting 
device 53 and the electric conduction pattern 56 for connection is carried out by 
the electric conduction line 57 constituted by the gold streak etc. Two or more 
lead pin 51a is prepared in the rear face of the flat-surface circuit board 51. 
[0123] On the flat-surface circuit board 51, the reflecting plate 58 with which 
opening hole 58a of the cross-section circle configuration which encloses the 
electric conduction pattern 54 for light emitting device mounting with which each 
light emitting device 53 was mounted, and the electric conduction pattern 56 for 
connection with which wire bonding of the electric conduction line 57 was carried 
out to the light emitting device 53 was formed, respectively is formed. The 
reflecting plate 58 has the reflex function and the light emitting device 53, the 
electric conduction pattern 54 for light emitting device mounting, and the electric 
conduction pattern 56 for connection are held in each opening 58a of a reflecting 
plate, respectively. And in each opening 58a, it fills up with closure resin 52a, 



respectively. 

[0124] Such a luminescence display device 50 of a dot-matrix mold is 
manufactured as follows. If the electric conduction pattern 54 for light emitting 
device mounting and the electric conduction pattern 56 for connection are 
arranged on the flat-surface circuit board 51, respectively as shown in drawing 
23 , die bonding of the light emitting device 53 will be carried out by 
electroconductive glue on each electric conduction pattern 54 for light emitting 
device mounting. And wire bonding of a light emitting device 53 and the electric 
conduction pattern 56 for connection is carried out by the electric conduction line 
57 constituted by the gold streak etc. 

[0125] While the laminating of the reflecting plate 58 will be carried out on the 
flat-surface circuit board 51 so that fitting of the electric conduction pattern 54 for 
light emitting device mounting and the pattern 56 for connection with which the 
light emitting device 53 was mounted may be carried out into each opening 58a 
as shown in drawing 23 if it will be in such a condition, the laminating of the resin 
sheet 52 for the closures is carried out on the reflecting plate 58. The reflecting 
plate 58 is constituted by the resin mold goods which have a reflex function. 
Moreover, the resin sheet 52 for the closures is constituted like said example by 
bridge formation EVA or the amount unsaturated polyester resin of 
macromolecules, for example, the trade name "BIOREKKUSUSHITO" by Showa 
High Polymer Co., Ltd. is used as an amount unsaturated polyester resin of 
macromolecules. 

[0126] Thus, on the flat-surface circuit board 51 , if a laminating will be carried out 
to sequence by a reflecting plate 58 and the resin sheet 52 for the closures, it will 
be inserted in vacuum heat press equipment. The trade name "a vacuum 
laminate press" by Kitagawa energy machine incorporated company is used like 
the vacuum heat press equipment 35 used in the example which shows this 
vacuum heat press equipment to drawing 10 . As this vacuum heat press 
equipment 35 is shown in drawing 24 , while 35g of rectangular parallelepiped- 
like fasteners is laid on heater base 35a arranged in vacuum chamber 35c, press 



implement 35k is attached in the inferior surface of tongue of upper heat press 
35b. As for 35g of fasteners, 35h of crevices where the flat-surface circuit board 
51 to which the laminating of a reflecting plate 58 and the resin sheet 52 for the 
closures was carried out is inserted is established in the center section. 
[0127] In 35h of crevices of 35g of fasteners, it is beforehand covered with 35m 
of release papers along the base, and where the flat-surface circuit board 51 is 
reversed in 35h of crevices, the resin sheet 52 for the closures and reflecting 
plate 58 which were put on this flat-surface circuit board 51 are inserted in order. 
Thereby, 35m of release papers will be contacted the resin sheet 52 for the 
closures, and the resin sheet 52 for the closures, a reflecting plate 58, and the 
flat-surface circuit board 51 will be inserted in order from the bottom into 35h of 
crevices of 35g of fasteners. 

[0128] If it will be in such a condition, while the inside of vacuum chamber 35c 
will be decompressed and being referred to as 10torr(s), heater base 35a is 
heated by 120 degrees C. And heat press 35b descends, and press implement 
35k attached in the inferior surface of tongue of heat press 35b will be inserted 
between each lead pin 59 in the rear face of the flat-surface circuit board 51 
arranged in 35h in [ of 35g of fasteners ] a crevice, and will press the flat-surface 
circuit board 51. Press implement 35k is the flat-surface circuit board 51 
20kg/cm2 It presses by the pressure and the heat press of the resin sheet 52 for 
the closures is carried out. At this time, heat press 35b is in the condition of not 
being heated. 

[0129] By such heat press processing, the resin sheet 52 for the closures is 
heated, and a bridge will be constructed [ melting and ] it, and it will flow in each 
opening 58a of a reflecting plate 58. And the resin of a melting condition will be 
remained also between a reflecting plate 58 and 35m of release papers while it 
will fill up in all opening 58a of a reflecting plate 58. 

[0130] If the heat press by press implement 35k is carried out over about 10 
minutes, the reduced pressure condition in vacuum chamber 35c will be 
canceled, and the inside of vacuum chamber 35c will return to ordinary pressure. 



Then, the heat press by press implement 35k is canceled, and the vacuum heat 

press processing by vacuum heat press equipment 35 is completed. 

[0131] After vacuum heat press processing is completed, the closure resin of a 

melting condition is hardened and, thereby, the luminescence display device of 

the dot-matrix mold shown in drawing 22 (a) and (b) is obtained. 

[0132] By such manufacture approach of the luminescence display device of a 

dot-matrix mold, the special activity for fixing a reflecting plate 58 also becomes 

unnecessary that what is necessary is just to pile up the resin sheet 52 for the 

closures on a reflecting plate 58. 

[0133] 

[Effect of the Invention] The manufacture approach of the semiconductor device 
of this invention the resin sheet for the closures constituted with the resin 
hardened after heating and being in a melting condition in this way By heating 
and fusing in the condition of having put on the multiple-string cavity circuit board 
in which many cavities were formed It can be filled up with melting resin in each 
cavity, and, moreover, the functional device in each cavity can be closed with the 
resin for the closures by stiffening melting resin. Therefore, since coincidence 
can be made filled up with melting resin in each cavity and it can be made to 
harden, the property of the resin in each cavity changes, or there is also no 
possibility that the amount of the resin with which it fills up may change. Since a 
dispenser, a making machine, etc. special since it fills up with melting resin in 
each cavity by heating the resin sheet for the closures in the condition of having 
put on the circuit board are not needed and it can be filled up with resin in all 
cavities at coincidence, productive efficiency improves remarkably. 
[0134] It is controlled that the air in each cavity is certainly discharged by the 
vacuum, and air mixes the resin sheet for the closures in melting resin by being 
heated in the condition of having been pressurized by it. 
[0135] Discharge of the air in each cavity is promoted also by preparing the 
through tube which leads to each cavity in the multiple-string cavity circuit board, 
respectively, or preparing a through tube in the part which counters each cavity 



at the resin sheet for the closures, respectively. 

[0136] By using it, piling up two or more sheets from which a modulus of elasticity 
differs, the resin sheet for the closures can enclose the perimeter of the 
semiconductor device in a cavity with the resin of low elasticity, and can use it as 
the high elasticity resin with which a blemish cannot stick near the cavity front 
face easily. 

[0137] In case the lens molding resin sheet which has light transmission nature is 
heated in piles on the resin sheet for the closures and the resin sheet for the 
closures is fused on it, a lens molding resin sheet is also heated, melting can be 
carried out, and it can fabricate by this invention approach in a predetermined 
lens configuration. Therefore, an optical device with a lens can be manufactured 
easily. 

[0138] Moreover, **************** can b e manufactured efficiently, without needing 
special equipment etc. also by the approach of stiffening, after it is filled up with 
detailed powdered resin in each cavity and it carries out melting. In each cavity, it 
is filled up with powdered resin at coincidence, and melting and since it can be 
made to harden, the closure resin in each cavity does not have a possibility that 
dispersion may arise at a property in coincidence. 

[0139] Also when stress with low functional devices, such as a light emitting 
device arranged in a cavity when bridge formation polyolefine, bridge formation 
conversion phenoxy resin, and number average molecular weight use the 5000 
or more amount unsaturated polyester resins of giant molecules and the 
conversion object of those as resin for the closures, is required, there is no 
possibility that a functional device may be damaged. 

[0140] Furthermore, the semi-conductor manufacture approach of this invention 
can close each functional device with closure resin certainly by heating the resin 
sheet for the closures in piles, and fabricating in a predetermined configuration, 
also when two or more functional devices are mounted on the flat-surface circuit 
board with a flat front face. 

[0141] Furthermore, in this invention, the luminescence display device of a dot- 



matrix mold can also be easily manufactured as a semiconductor device by 
heating a reflecting plate and the resin sheet for the closures in piles to the flat- 
surface circuit board. In this case, there is also no possibility of there being no 
possibility that the light emitting device held in the opening circles of each 
reflecting plate may get damaged, and polluting work environment. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective view of the luminescence device 
with a micro reflecting plate manufactured by the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 2] (a) - (d) is the schematic diagram of the circuit board in the 

production process of such a luminescence device, respectively. 

[Drawing 3] (a) - (c) is the schematic diagram showing an example like the 

packer of the resin for the closures into a cavity, respectively. 

[Drawing 4] (a) - (c) is the schematic diagram showing the condition of the resin 

sheet for the closures in a vacuum heating furnace, respectively. 

[Drawing 5] It is the perspective view showing the division process of the 



multiple-string cavity circuit board of having filled up with the resin for the 
closures in each cavity. 

[Drawing 6] It is the cross-sectional view of the vacuum heating apparatus used 
for manufacture of a luminescence device with a micro reflecting plate. 
[Drawing 7] (a) - (c) is the schematic diagram showing the process of other 
vacuum heating approaches used for manufacture of a luminescence device with 
a micro reflecting plate, respectively. 

[Drawing 8] The top view and (c of drawing of longitudinal section of a cavity [ in / 
in (a) / other examples of the multiple-string cavity circuit board ] and (b)) are the 
cross-sectional view. 

[Drawing 9] Drawing of longitudinal section of a cavity [ in / in (a) / other 
examples of the multiple-string cavity circuit board ] and (b) are drawings of 
longitudinal section of the cavity in the example of further others of the multiple- 
string cavity circuit board. 

[Drawing 10] (a) - (c) is the schematic diagram showing each process in other 
examples in the manufacture approach of the luminescence device of this 
invention, respectively. 

[Drawing 11] (a) - (c) is each process **** schematic diagram in the manufacture 
approach of the semiconductor device of the example of further others of this 
invention, respectively. 

[Drawing 1 2] It is the sectional view of the important section of the vacuum heat 
press equipment used for the manufacture approach of the semiconductor device. 
[Drawing 13] The perspective view of the multiple-string cavity circuit board by 
which (a) is manufactured by the manufacture approach of the semiconductor 
device, and (b) are the perspective views of the luminescence device with a 
micro reflecting plate manufactured by the manufacture approach. 
[Drawing 14] The perspective view showing other examples of the multiple-string 
cavity circuit board by which (a) is manufactured by the manufacture approach of 
the semiconductor device, and (b) are the perspective views of the luminescence 
device with a micro reflecting plate manufactured by the manufacture approach. 



[Drawing 15] (a) - (c) is the schematic diagram showing each process of other 
manufacture approaches of a luminescence device with a micro reflecting plate, 
respectively. 

[Drawing 16] It is the appearance perspective view of the luminescence device 
with a micro reflecting plate manufactured by the manufacture approach. 
[Drawing 17] The appearance perspective view of a photo interrupter by which 
(a) was manufactured by the manufacture approach of this invention, (b), and (c) 
are the outline perspective views showing the multiple-string cavity circuit board 
in the production process, respectively. 

[Drawing 18] (a) - (c) is the outline perspective view showing the circuit board in 
the production process of the lead loess IC manufactured by the manufacture 
approach of this invention, respectively. 

[Drawing 19] (a) - (e) is the schematic diagram showing each process in the 
example of further others of the manufacture approach of the semiconductor 
device of this invention. 

[Drawing 20] It is the sectional view of the important section of the vacuum heat 
press equipment used for the manufacture approach. 

[Drawing 21] The perspective view of the flat-surface circuit board by which (a) is 
manufactured by the manufacture approach, and (b) are the perspective views of 
the luminescence device manufactured by the manufacture approach. 
[Drawing 22] The top view showing an example of the luminescence display of a 
dot-matrix mold by which (a) was manufactured by the manufacture approach of 
this invention, and (b) are the sectional view. 

[Drawing 23] It is a schematic diagram in the production process of the 
luminescence display. 

[Drawing 24] a part of important section of the vacuum heat press equipment 
used for the production process of the luminescence display -- it is a fracture 
front view. 

[Drawing 25] (a) - (f) is a schematic diagram in which it is shown like the packer 
of the resin for the closures by the conventional casting mold method enforced, 



respectively in order that a luminescence device with a micro reflecting plate may 
manufacture. 

[Drawing 26] (a) - (f) is a schematic diagram in which it is shown like the packer 
of the resin for the closures by the conventional injection molding method 
enforced, respectively in order that a luminescence device with a micro reflecting 
plate may manufacture. 

[Drawing 27] (a) - (g) is a schematic diagram in which it is shown like the packer 
of the resin for the closures by the conventional transfer mold method enforced, 
respectively in order that a luminescence device with a micro reflecting plate may 
manufacture. 
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WRITTEN AMENDMENT 



[ a procedure revision] 

[Filing Date] March 29, Heisei 7 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] Easy explanation of a drawing 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective view of the luminescence device 
with a micro reflecting plate manufactured by the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 2] (a) - (d) is the schematic diagram of the circuit board in the 
production process of such a luminescence device, respectively. 
[Drawing 3] (a) - (c) is the schematic diagram showing an example like the 
packer of the resin for the closures into a cavity, respectively. 
[Drawing 4] (a) - (c) is the schematic diagram showing the condition of the resin 
sheet for the closures in a vacuum heating furnace, respectively. 
[Drawing 5] It is the perspective view showing the division process of the 
multiple-string cavity circuit board of having filled up with the resin for the 
closures in each cavity. 



[Drawing 6] It is the cross-sectional view of the vacuum heating apparatus used 
for manufacture of a luminescence device with a micro reflecting plate. 
[Drawing 7] (a) - (c) is the schematic diagram showing the process of other 
vacuum heating approaches used for manufacture of a luminescence device with 
a micro reflecting plate, respectively. 

[Drawing 8] The top view and (c of drawing of longitudinal section of a cavity [ in / 
in (a) / other examples of the multiple-string cavity circuit board ] and (b)) are the 
cross-sectional view. 

[Drawing 9] Drawing of longitudinal section of a cavity [ in / in (a) / other 
examples of the multiple-string cavity circuit board ] and (b) are drawings of 
longitudinal section of the cavity in the example of further others of the multiple- 
string cavity circuit board. 

[Drawing 10] (a) - (c) is the schematic diagram showing each process in other 
examples in the manufacture approach of the luminescence device of this 
invention, respectively. 

[Drawing 1 1] (a) - (c) is each process **** schematic diagram in the manufacture 
approach of the semiconductor device of the example of further others of this 
invention, respectively. 

[Drawing 1 2] It is the sectional view of the important section of the vacuum heat 
press equipment used for the manufacture approach of the semiconductor device. 
[Drawing 13] The perspective view of the multiple-string cavity circuit board by 
which (a) is manufactured by the manufacture approach of the semiconductor 
device, and (b) are the perspective views of the luminescence device with a 
micro reflecting plate manufactured by the manufacture approach. 
[Drawing 14] The perspective view showing other examples of the multiple-string 
cavity circuit board by which (a) is manufactured by the manufacture approach of 
the semiconductor device, and (b) are the perspective views of the luminescence 
device with a micro reflecting plate manufactured by the manufacture approach. 
[Drawing 15] (a) - (d) is the schematic diagram showing each process of other 
manufacture approaches of a luminescence device with a micro reflecting plate, 



respectively. 

[Drawing 16] It is the appearance perspective view of the luminescence device 
with a micro reflecting plate manufactured by the manufacture approach. 
[Drawing 17] The appearance perspective view of a photo interrupter by which 
(a) was manufactured by the manufacture approach of this invention, (b), and (c) 
are the outline perspective views showing the multiple-string cavity circuit board 
in the production process, respectively. 

[Drawing 18] (a) - (c) is the outline perspective view showing the circuit board in 
the production process of the lead loess IC manufactured by the manufacture 
approach of this invention, respectively. 

[Drawing 19] (a) - (e) is the schematic diagram showing each process in the 
example of further others of the manufacture approach of the semiconductor 
device of this invention. 

[Drawing 20] It is the sectional view of the important section of the vacuum heat 
press equipment used for the manufacture approach. 

[Drawing 21] The perspective view of the flat-surface circuit board by which (a) is 
manufactured by the manufacture approach, and (b) are the perspective views of 
the luminescence device manufactured by the manufacture approach. 
[Drawing 22] The top view showing an example of the luminescence display of a 
dot-matrix mold by which (a) was manufactured by the manufacture approach of 
this invention, and (b) are the sectional view. 

[Drawing 23] It is a schematic diagram in the production process of the 
luminescence display. 

[Drawing 24] a part of important section of the vacuum heat press equipment 
used for the production process of the luminescence display -- it is a fracture 
front view. 

[Drawing 25] (a) - (f) is a schematic diagram in which it is shown like the packer 
of the resin for the closures by the conventional casting mold method enforced, 
respectively in order that a luminescence device with a micro reflecting plate may 
manufacture. 



[Drawing 26] (a) - (f) is a schematic diagram in which it is shown like the packer 
of the resin for the closures by the conventional injection molding method 
enforced, respectively in order that a luminescence device with a micro reflecting 
plate may manufacture. 

[Drawing 27] (a) - (g) is a schematic diagram in which it is shown like the packer 
of the resin for the closures by the conventional transfer mold method enforced, 
respectively in order that a luminescence device with a micro reflecting plate may 
manufacture. 
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III;r^X^>t-9 3 aft[dgttM§£&AL&tt 

[0 0 19] £&, #tOftkr^9 4a/5SYh^ 

T, t*5^ 9 4a F*»$± < SfISf£ftAT3fc 

a&fctt, 9 4afc#*Lftfflfc©5VX'< 

>*-9 3 aSEiLfcO, 

^>1J— 9 3 a tS»*'&t>#TBflM"*i&K* t **. 

mmim&t>nz t»*> mm&*>*. 

[0 0 2 0] SSfc, tVX^>-9— 9 3 atC<fcoT& 

^^Hx^ 9 4 amzmmmtf&Aznmmmfc-rz 

^ 9 4 a©**&Vlv£H»&fcf4, t3V 9 4 aft 
£<&D, **tf7V 9 6 aftttS, j?r£*©8fllBj£# 

[0 0 2 1] I10«fc5K, 5VX*>iJ--S«fl!l/fc* 

* x x ^ > f & t «t d mvmm s * b?x 
t^eT, 8fffi©iBM>aiAmiw£5u sec, 

[0 0 2 2] -f ^x^a^-^F&S.fctf F?> 

3*^ tr^ 0SSSK9 6 fc, -^JtC^£#** 
W 9 6 aH±2M2tt3«g&9 6 b£iSttf&ttnK& 

6** 9 6 aftfc«fHSJEEXL#a«fc5»:^a!* 
•ktf&MtoWgT!****, S+tkr^ 9 6 artfc» 

* t*T?}gi««fJ||SJEEA-r5&»fc«, St&fcJUXSn 

fc&s, »jET?*»afjisaAL#5fi)6S!ai*« 
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z\tu<, ^tkr^ 9 6 a<Dm*\z%-?mmmmz 

*«T*fca&fctt, #S+^tfx>f[Hl8&S^9 6fc4sW 
S^HtV 9 6 a©&£4>&<Tn«<fcW ^©J© 

[0 0 2 3] Sfc, c:©«t5t»BS9 6 b^WStifc 
#S+^fcfx^@lfSS«9 6£€fflbT, ^tk'f^ 

f/HXJIMSt, #^t*7V 9 6 a©fi(J^©« 

io mQ& bfc\zhM±%mmfi^misnxmikLtzWMiz 

5Kt*^6*-B:Sn&^. «gR9 6bft©if 
[0 0 2 4] ¥ffll§B£«i*5V>»U-F 7 

\z\i. m^tDmmm&mmzr^^oizm^hx, 

Brft0#ttfcftS «fc 3 fc*fta*&H-ntt!6: &t\ x@ 
[0 0 2 5] ¥ffl@IS*«»<5VittU-F7l/-AS« 

^ai^stiftD, a&fctt, ¥iaiiiKS«fctttJiia 
Affl©atJiafc£^j£Lfci:mtf&sfcK $&, 

¥ffi@KS«^©«ffl^©^^g^^C*TttIg^@ 
[0 0 2 6] Set, ¥ffi®!®S«3H£fflLTF-y Fv 
ffl0^X«Ci£«©««ifIt£, JW^[;:«k?Tm*rr5 

41B»*OTi<a«i:^5IHIB'b»5. Sfc, ^7>- 
[0 0 2 7] $et, ¥BfHr»*StS«fflLT5fi3t*jS 

fcofsxe^scas&ftt, e tig 

50 [0 0 2 8] *3SWtt, <i©«fc3^s&#ft-rsfe© 
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xm, *<om\*. &&<D**\£mmnBtutm 

SCtfcftS. *%$©«©§ WIS, &*v\dr-4mz 

5. *§gHJf®ft!3©@im ffifcfflSflliLTtt 

[0 0 2 9] #B9!©ffi©S««. ^ffijWHlr 

*ofc¥lSllII&SffiHV'»h$nfc**ft5R^*, ffi 

m^mxmm^<m±-r^zt^x^^m^/u 
x olKfefrS - 1 \z & § c 
[0030] *mm-z?>\m<»mu, vmmmmw. 

[0 0 3 1] 

8f ISf * ft tef«fc148fli§ fc J; o T9f€©J?S © h tt 

t^Z>h(DXhV), *©cttJ:D, ±IBS^W$ 
[0 0 3 2] «tltffl«flh>- H3, M^lZ^XM 

\z^Tim&£tfmmi£nz> z ^/Wslk 
[0033] fria»±fflafji->-htt, afflTSWttt 

[0034] Mm&m*v¥ : r4®?&mmz\$, 
[0035] st, Mia^±ffl«fjii'>-hctt, 
[0036] mm±mmz/-hte, #tt*©n&$ 
[0037] Mfcmmm=?&%&m=?-c&r), mm± 



(6) &W¥8 -45972 

10 

[0038] e©#&, mmt±mmi'-b\z\*, % 

[0039] mmm±mmm>'-hn. 2%mm\z£? 
eiss *t & same pjtBfc^i&a* m-rmfc y x / 
o o 0K±©s^TM^fn*ux7,x^II^±^ 

©^%HJ;oT*^$nT^-5. 
[0 0 4 0] £fc, #^©¥«#^HX©SM?£ 

mmfc&mm \z&? xmmm^ \zm^ $ n&i&*«f in 

St, ***trr^rtK:*«snfc*iliafJ!IIS«fl;«* 

© z. t \z * o ±m s flwofej s ns. 

[0 0 4 1] fJ|Bi*±ffl*f]|B!|»*WU 2mmiz^x 

% mm\m(D%kmts ')*V74>\z&? xm^ 
nx^zii\ y x. j ^^mmt^mtn vsj—hzix 

30 ^mm izmmmmm l ttmm&fo ? x / * >« \z «t 

o o«±©i«^*^iafa^uxxx;n»jiifej;^© 

[0 0 4 2] SSfc, *%Bj0#«#xAMX©SB^ 
fciWfR & « ft 5 1 *ffi«ft f 5 S»Hffift8fil * fc ttlS« 

\m®m\z&ix, fgoisoy-hwissn, 

ffl@SSS«±(c«fe§xet, ¥HflHKS«±KMfe5 

fT^feOTSD, ^©^i:CJ;D±fB@^«$n 

[0 0 4 3] ttE*«*^5&t3t**fT?ftD, ffiffHM± 

[0 0 4 4] Krs»jhffl#B>'-htt, J§Bi 

50 *0iTf3f£©V>XJB«fc/aE*Sn5. 
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[0 0 4 5] *»W©¥**5 i /WX©» 

sikxum&sxet, MsnTjsMu&atssfc 

[0 0 4 6] 

* Htv i*ifc*iE*^Efisn&iir»s«i±c»±ffl 

[0 0 4 7] SJhffl»JI">-htt, XSfcioT, SHE 

s^*^tspfH$n, wmmnzmtrnx-rz - 

[0 0 4 8] &jfcffl8fJfi'>-Hi, 

[0 0 4 9] #3=^ Mtkr^ 

fcacssajLs-en^niStts^, %±mmy- v 

[0 0 5 0] £fitffl8fliv- Hi, #ffi#0||fc5«a; 

[0051] *«BjoMjg^i4«, mz, mmm^m 
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ffl«fjiM>'-ht>ans»L/T*]«$n5. lot, ^>x>& 

JBffl Mi, ^Oj§S!«ffiTFifS©k>X^«t^ 

[0052] %m^i-tvy^y\z^xmmmM 
±mm^-h\t, mm Lxmmvmx* * * w k 

[0 0 5 3] *«ig«7xy^rv'«fJi^jR¥^^»** 

ifl 5 0 0 0£t±oK4H*^ffi?H#UxX7 1 ;H8fJB*«fc^ 

^x+fttmmmznfx^m&izn, %±mmy 
-htbxfrmizmmn&o 
[0054] &**¥7-jmzffliMtemmmm* 

•ko-cijihsn*. 

[0 0 5 5] £®#&t>, «i#UtU7>f>l:J:oT 

Lfzmz, mm, ism-tzztiz^x^mmtt* 

[0 0 5 6] ftflwa^xy+s^MI^R^fHF*** 
5 o o o«±©^^*^?n*uxxx;^lg*5J;^ 

<k ^ T+#&#tt^# £n&v>«£fc. MifflSK 
[0 0 5 7] *fPJ©¥#f*SB*&T<«, S 

SBfiL-T, & njrntt mm * fc ttiwffiti tiott 

5. fit- ¥ffi@S§S«X©£Htg*W &ihffl«f 

my- Y<D&w&\zTWbnitymzis.% t, mmm 
40 my-btfmmtsnxmmL, mmvtmmm^ &m 

So ^lt, mmmmtfmt-rzztizkv, &wmm 
=?immm\zxM±znz. 
[0058] mtm^fimm^x$><o, m 

[0 0 5 9] ¥l#f/HXtLT©H'7 
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B, S*MR©^fflPSBrtt**an, ^oi;5«lT- 
?§Ifi§f It#«T 5 H 1 1 «t -3 T, W*x A-f XT* 

5 F v F v F U ^X5!05fi3fe^gfi**«jS$n-5. 
[0 0 6 0] 

[*»J] «T, *^©SJ6^J£0ffiliS^T§iHJ! 

-r§o nit ^wv^mfoy'/u ztDMrnumzj: 

HTab^o ^0«3trA^XH -BW» 1 mmg«©fi 
*#«©M ID (Molded Interconne 
ction Device, #tH£#e*fi&JBS«) © 
@S§»£1 lft!~, ±^tMP-T5ia^#!K<0*-vhrx 
^ 1 2#W2ftT&f3, :©+t^T^ 1 2|#Jfc, & 
(LED) 1 3jWE«anTV»*. 583K*P1 3 

b, **tf5v 1 2(DjSHt^^enfcv^>hffl5gs 

^->l4±t, l 5fcJ:oTSSHSn 

ttHf^ 1 2©a5fflKRW-6nfcSB«ffl«*^^-> 

1 6t, ^I*t±oTi)«an&il*l 7fCcfcDS 

ttsnr^s C7^^-^>x^>^) o hkski i 

©*+tfxW 1 2fttCB, 3fca*ttO*fl|EVA (X? 

«MB2 l^»$tlTWbLT*D> -©*r±ffl^H2 
lfcioT+irtf-f 1 2rtfce*Snfc«** J f 1 3 

[0 0 6 1] H2 (a) ~ (d) fit, £©<£ 
5^^x;^X©»jgXS©-W^7Kt-«HT* 
5o Mf/HX(t 0 2 (a) fcjST«fc5C, &&<D 
1 2^/W^j;r/«*ffili-VhUi7X«i- 
ff^£tlfc#;i^t*x^HSMKl 0£ffifflLT, # 

tr^SHOlt flJAtt, OmmtibD, 
#+^t'x^ 1 2OjSEStt0. 6mml;a-3tH5. S 
^tr^ 1 2[^©Jgffl!cti, S-f, 5fi^sR^v>»h 

i ±&ttmasm%n9-> 1 6#, 

[0 0 6 2] ^a^-vlfx^HRSSl 0B, ST, H 

2 (b) \Z7^^\z, #^ttr^ 1 2rt©Yr»F 

##*/^->i 4±fc#*tt»«sii s^n^tm 

#$tlT, H2 (c) fc**T«t5fc, ^©«*[4S«^J 
1 5±fc38ft5R^ 1 3*W^>^>^$n5. -5-L 
T, 812 (d) 553e*fl3t, 4^t* 

6 tj&«, ^«#t«tt3T*^$nfc*«« 1 7 tioT 
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[0 0 6 3] £©±5icLT, ^tHf^@M« 

1 OO&^tfxW 1 2ftfc, SSJtSlff 1 3tfi?<1$> 

i 2rtfc3taatto*«EVAcj:t5T#ij*sn 

fcSJlfcfflltrjfif 2 ljJJ*«Sn*. H3 (a) ~ (c) 
B, *n*tU **lfx-f 1 2|^^±ffl8fJB2 

[0 0 6 4] **Mm?B, #+tkr^ 1 2ftC3fca 
jitt©l!f±ffl^Il2 l£^»-r5fcse>fc, H3 (a) c 

- \z «t o r*is s nfcit jhffl «f jb 

•>-h2 0MSn5. £©Mltffl8fIh>-F2 0 

b, ^^vt'x^Hssasi o±tafesn, 

-F 3 l*«fctf¥ffitt®M»5«3 2#Mfe-&:b'£Sn 

3, Sffi^ffl«s->-h3 ib, Sitansfgftrrt 

-f X©^ltM§2 l©Sffi£K«£, fe^BSMC 

i» [0 0 6 5] H±mmy-h2 OB, aHfEVAfcJ: 

#^tkT^12 0f3 (0. 6mm) JcDfcST/FS 
1^0. 2~0. 4mmg&©»l*[;:fcoTV>£. 
[0 0 6 6] ^±ffi»>- h 2 0 B, xg t i/>-»K 
(EVA) iC, *«^J£LT©W«iIlt 

&«DS^T, ->-httlI^$nT^-5o Z<D^tl 

m±mmmy~ f 2 0 b, jo^ts e tt± d«mu 

50 set, *«sij»«PiiScS1-54TaniRl-5;:tt«t 

[0 0 6 7] fcfc, X?V>-S^KHx;^M^#: (E 
V A) tt»»t-;^*l3«fcoTtt)ISftffc«*^< «C 

mmy-h2 o&«t§«EVAtLT, 

a^U5?Xh TEVASAFE WGy'J 

-xj mmvfc, 

[0 0 6 8] &±M9tm*s- F 2 0 B, fTO+ttr 
40 4 1 2S:g^, L-^fe, »^bf7VEIii§K«l 0© 

2 0 ##8** k'f^ 1 0 CMtaSns t, S 

±mmy- f 2 0 cb, M^fflstsF>- f 3 1 * 

±I«0S3 2«Jafc-&t>S*XT, 03 (b) t^-TJ: 

5t, *£jq&«3 3 3fc#xana. «s»F3 3 
b, 90-100 < c©fis^ihffl«fji>'- f 2 0 mw 
mtz>£.o\zTs.^x^z><, 

[0 0 6 9] SSiP»3 3B, ra&«a«ntLT 
50 ttkr^ @SSS« 1 0 ±©^ihffl«fJi->- F 2 0 *3J; 
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•a^m^mmmm^- v 3 ik, mx>m 2t£«fcsj¥E 

[0070] 04 (a) ~ (c) k, ^n^en, *sa 
3 3 izm^M±mm^- v 2 0 otissti 

BSHT&So if±JBlMiS/- h 2 0 K, IMIMP3 3 
ftfcAnsn&Sffltt. 04 (a) fcj*f«fc5fc, 
httS«8LT^5#, *aHP*WP3 3K«fcoTlllI«a 
nst, 04 (b) ir^1-«fc5tc, »ihffl#H'>- h 2 
0«fc»£W&LT«l&tt!8fcfc!K ^©^, 04 
(c) K*fJ:5£, £*vli5V 1 2mzmMLtc® 

^J^T&^t:^ 1 2rtC*fLT«fJlAW-C 
^S«$n5t^5*-€-n*»*<, 6*+tfx>r 1 2ft£ 
«*iM«flli*^-t**3n5. #*J»0]TK, 

kty 1 2fttiMfflg^»3n^*Tt, 3 oft 

[0 0 7 1] ff jfcfflfifjfiv- h 2 0/5«LT, 
tr-< 1 2rtt*|»«fJli^»3nfc!K!ltSSt, £ 
S^^t'x^0S§S«l OK, *SJDS»^3 3rtfcJR* 

anfctttt-c, mm, 1 5 owumzz-emmzn 
s 0 tot*, *»MK»©ai«EVAtt, mmnmit 

fittSttffitaSfcJ&t, fc*-irlfrw 1 2M©@ji&S 
*l0©Sffifc«ofc*»«ft&», BS-r«#**lfT- 

^ 1 2F*gt^n?A^o ^ntccto, msssisi osac 

K, *M«fJB*«3a6»:Vs!R«IC^St"bt, #tjhM«MB 
y-h2 0lt &**\L*r4 1 2©S3«kDMv&&J? 

[0072] Mtff^ 1 2\Hizmmmzftm~zn 

fz®M®mit, n£MMfp3 3K^T1 5 0V<DMM 
TK, #+tkT^ 1 2|^0jSi9MSfiB"?»5EVA*»* 
[0 0 7 3] Z\(DXD\Z, affl^ffl«S^-h3 1© 

sffi»tLfcw§T, h2 oiflmmb 

©&k:, ^ifit^saM-r s £ t c «t 0 ®{t-r So 

*LT, »M8fJB*«SftUfcafc. S3 (c) tl^Tcfc 
5C. *S»F3 3^5#^-^t'x^0K»«l 
0, SH^ffl»Sv-h3 lfc«ktfBD«3 2 
WSnT, MDS3 2£±^ilfflj»B»>-b3 1 

So cnfc«tD, ^tlfr^ 1 2rt©^if l 3 
8Mfcbfclf.lfcffl8flli2 lfc«toT^±SnfcttlBfc 

a-Btfbfc, fc^+t^ 1 2n\zxm.itbtzm±.m 

So 

[0 0 7 4] #^k^ 1 2W©5g^*Tl 3#ltlk 
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tfx^ HifSiS 1 0 1 r>©** h* x-Y l 2 

[0075] #a*^ h^v hisss 1 0 
2 w©as3t^^ 1 3 ra±^m^wts^$nfc@s§«^ 

fTS^tCiD, Mtkr^ 1 2ftfc#SJLfc<i 
fc, MWf&tXW? V U ^XtttSofe Fy Fv F 

[0 0 7 6] «*EVAEJ:oT*jSSn&iMJflttJI 
2 IK, *«$nSdt!Cj;DaHJta5fc&t, 
«M©ffi/h^S*f«ft^xAVX©^*^©#±C 
fflCfti^ft^. Sfc, *«EVAt«tt3T»^Sn 

>f 1 2rtO^«f 1 3*»«au^1-<i£j6*£B*S 

[0 0 7 7] M)£L£J;5C, ^S^tf^HSSSlS 

1 0 tata^nsM±fflitig->-h2 ok, +^t'x^ 

20 1 2 012^*0. 6mmT$>S©C^LT, 0. 2~ 
0. 4mmg«©J¥$CStlT^So StikfflttJBi'- h 
2 0#J¥<&Dl-£*£, in«i^7b^Itfe, ^8 
**tfr>flllfc*«l 0 If •tV 1 2fW© 

gffifc»iWHi*«ofc««fca:S. £©<fc5fc, 

*v w&m. i o <Dmm\z^mmmam^r^m 

3*»6«*6n«3t*», *tk'^ 1 2©^ 
ffl©@iiSS«l lgfflt9ofcif±ffl«fJiS)ioTtS[a 
$nTL£5o Z\(DTcSb\Z, M±mWy~ h 2 0 K, 
5^ ttff^ 1 2©^3±!9fc^T/h3&#3£TS;i£ 
*JffSLVi. #*ihfflttfJfi->- h 2 0©J¥$^^tx^ 

>r i 2j^3a©^a^^HxY0KS«i onffi±tfeg 
-TzmmammhT. «ttr^ 1 2 i*itcsiEA*rs ;i 
tiiiD, ^T©+^t:x^ 1 2 mzmmmmmmm 

[0 0 7 8] ft*, ±|B*1WTK, JMIflgv-h 
2 0±t, Sffl^fflSgav-h3 1£^LT«D«3 
2^afefc^MT, HSHISR^3 3fc«toTStS«IBT 

£€ffl-rs^tft<, *S«^TiPffiLT»^L#S* 

SMiiSB (tt^^ax^ ■ k- ■ ->-«, Sf n ^& 

) 4 0fc±oT. *J»-r5J:5fcLT 
feiVio d©*SJP^S*4 OK, ±«g 1 ir>^-4 1 
t, T^-V>A'-4 2t>0Wir77A^A4 3tct 

a±5CftoTViS. Tfie^>/t-4 2|*gJCttlftS4 
4*iE«snT*D, d©fi«4 4±!c, #»tkr 
50 ^ 1 0 #Jitffl»>- h 2 0 :*5«ktf3M 
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wmm*s- v 3 1 smfcfcmeaiisns. 

[0 0 7 9] Z(DM^mmmW4 OTtt, ifi4 4± 

2 0 :fe«fctfgiI/£jBffl*3h>- h 3 1 safefctfffi-efc 
BSnst. ±gE3^>n-4 lWoi^TS^Wt 
-4 2|WSE£fcSnSii*>fc, Sffi4 4A*JlD»Sn 

^•V7^ArfA4 3tJ;-3TaB^fflKS->-h3 1 

@»s« 1 oKE&;*ns. e:ntr«fc 

h3 1«t, ^-fir77A^A4 3*«fc^USt«fcoTE 

ti§. Jici^ttt iMg4 4©a«*fww-r5^tc 

[0 0 8 0] $&, 07 (a) EjSTJ:5fc, 
tff^ 1 0 fc, &ltffl»>- h 2 0 £Sffi|£ 

«m*3h>- h 3 l t^Mtafctt^T, »S»tto*^3l 
tffl^3 8 aftt«§LT, 07 (b) fc*-TJ:5fc, 
*S3l*ffll§3 8 aWHDWfc^a-:^ 8b©-*» 
sa»!R«TrS«L, 0 7 (c) fcjSf,fc5C, 
£ffl@3 8 a£SDl*^3 8 cftiCAtlT, 

3 8 aft£K£^>:/3 8 d KioTKSttHi: 

[0081] ±mhrzmmm<D^o\z, ^Mttr 
x ®ssas i o ±\zM±mm~>- b 2 0 s«#tjds» 

?%m-§\zU, 0 8 (a) ~ (c) fcjSfJ:5fc, 
tkx^ 1 2©j£i5K. -*f©J?»?Ll 2 a£, 

x 1 2©s««;a?Li 2 azmnzztiz&io, #a 

4^t::fX@S§ffi£l OOEffl^JtSttlBfcfc^T, If 
xx 1 2W©Sm**«StSPffl3n5fc»C, &*^b' 

xx 1 2ftn^«$n5^ii!Mift^m?a^At-§- 

Lfrfe, «tEf^ 1 2©f*M£, 
&^tfxX 1 2rtfca*3ftT#lfcLfcit±«fffi2 1 

[0 0 8 2] £©*•&, Mttr^ 1 2©SB?Ll 2 

?li 2 a®*#3, jBFiwfii©«i*«sasfc»rr* 
^i;ioT> jsisiafjii^saa 1 2 &ftmmz> 

£tftKf±-r*!li:5&JT?**. 09*.tf, 08 (a) ~ 
(c) C*-r«fc5C, #**tfx>f 1 2©Hn*®*S 
3. 0X1. 8mm©IM Mttr-fl2 
©JggB©A^£/^ 2. 2X0. 6mmOSJ|> M 
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^tfxX 1 2©gg$*to. 7mm, fcfcU Mttr 
^120»t HP*fc»lSLT"R&fcO. 4mmS 

2 0j£ffl50^*|BlO#SBffl5K, 0. 4X0. 6mm© 
fi*«tt©-M©KH?L 12aS, fflSfC 1 . 4mm© 
WK£fcWXJ&frrsz:ifc:.kD, #JtB?Ll 2 afrS 

0\t, m®Vrz£5\Z, m2W0. 2~0. 6mm©| 
fiSEVA («^7'Jy7h>E Kffi* TEVAS 
10 AFE WG->U-Xj ) Sffifflbfc. 

[0 0 8 3] fcfc, #JtS?Ll 2 a^^ifl«tti 

oot*i:. mmmzmntz^-h, «#^»>t& 

mt&\<\ u©J;5l:ttlH &!«?L1 2 a^SiSM 
MM^sitttiLTfc, #a*+tfr-<lBjHfltSl0j9», Jn 

[0 0 8 4] &=^fcfxX 1 2©ft«fc«tt6n 

5Jta?L12a«, -*h?»*j&Bttfc<, 09 (a) 
a? tCTK-fiiiC, 1|@©KB?L1 2 a«tS£3fcbT 
feik L^fe, KB?Ll2ate, ^ttr^l2© 

[0 0 8 5] *6fc, ^ttf^ 1 2®JS«tejra?L 

1 2 a£SWS*to£C#&T, 0 9 (b) KjSf.fc'S 

&ttk*f^i2 fc»ift-r«»jhffl»e'>- h 2 0 

fc«fcK n®«£fc*>, £8*^t?xxI§I&S1£l 0© 
50 MB^StI!:a-2t, ^itfflHtJjtv- h 2 0 

2 0a*^t'^l 2|*go^*t§StSPmsn 

1 2(Dnmmt, t*x^ 1 2rtt*«sn 
■ngftu&»±afjii2 1 t<DWg*&m±.?Za 

[0 0 8 6] ft*, ^±ffl8f||S/-htLTtt, BXf 
7x/^r« 0 0 0K±©K^ 

40 *#uxxx;WIg£J;iP&©M^©J;5t, Jp^ 

[-<toT^S!LT#a+^txX@^S«l 0©ft^^ 
38«, ftfc, Ig^EVA, 5g^EMAA (xg t I/>-^^ 

^u^a*a^#) #©x?^>n#u-7-s*«$# 

^^a^5 0 0 osk±.<DmftTm$i)3iz^mm& 
50 £tf^<Dmf&mmmmx&%o m±mm 3 s-h2 
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afjiJSBi!iaffiSiffl^T»*iasK*T?-^fc±#s#5 

miS**»i»«fJi^ ^ftttfcfticiflif ©tt«rt«© 
fcfe(C_k#L£TOifl&D. QfrtyZrA 1 2|*1©PI* 

* -r *iM«f m^fi^ai s r , «fiio^*M^>ft t** 

J; 5 !~, ititfflfflgv— h fc* 0 fit 3 2 SSfcfcftjn? 
JtSiDirTS^CiD, *5^IJ. gSJnfftlSCinEE 

TMQ&Z±i*<?%z\t\z&r), ZZlztt, 
* tr^ 1 0 v t'f^ 1 2 CBDS JtS 

?L1 2 a&JFMLfcD, SM:fflf»r>- h 2 0 ©&*^ 
tfrY 1 2tM^-T5g^tKH?L2 0 a£«TSiI 

[0 0 8 8] ^«#U^^7^>0ffi{bt/&f£#tt^# 

R^^MtfB o o 0&±©Bfl^*#uxxT L ;i4lf 

[0 0 8 9] 010 (a) ~ (c) tt, *»lfl©5BB i 
4 1 2^0Jgg|5!cEtt$nfc^S^ 1 3©J?«{g 

**ttoafjfitj;-3TS±i/, +ttr^ 1 2©±g&s 

ffi*fcK*£0#ffifc«fcoTifjk1-*«fc5E, 010 
(a) fcjS1\fc5fc, Wtt*©JlfcSHtf©«#ttiflk 
fflSfJiv'- h 2 3 * £tfK#ttiW:JBSf Mis- h2 4& 

IB v- h 2 3 & «tr; 2 4 tt, ft^SH 5 *** 5 0 0 0 &, 

^nx&D, EssxKi o±tsaafe^n§fg#ffi^ 
itffl»>- h 2 3 ta{g#« ^©e#tt^±fflfflii 
h 2 3 ±tafasn*B#ft»ihffl«fiis/- h 2 4 

[0 0 9 0] C©»&, @S§X* 1 0 ©&4^ bfx^ 1 
2©*a*J0. 6mml:^T, TfJ©itltfflifflS§v- 
h 2 3 ©J¥3 tt 0 . 5 mm, i|0»ffl v- h 2 4 © 
J¥$«0. lmmt^W. 

[0 0 9 1] fcfc, #SSI«Tti, &SM»>-h 

2 3*±r;2 4ft*iirr*ii(5H*^fifti#uxxx;p 
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[0092] ®m i m±mmm 3 y- v 2 3 «, ^t©* 

ttr^ 1 2^fcn3«fc3fc#***tr5^ 

l 0 tm%i<Dj:%l£\zte?T&r), ^g^tTVHK 

SSlOilO fc8£ttJn?afe&n5. ffi#ttititffl 

3/- h 2 3 ±iCK#tti*±™t->- h 2 4#fifc&n 

st, set, *©K#tt»jhffl*es/-h2 4±t. 
*M*WMa$nfcas^ffl«g«v- h 3 1 #s*a 

^sn§„ £©«fc5fctt»T?. ft^±ffl»>-h2 
10 fc#a*^t*x^@SSX«l Oti, 010 (b) fcjpt 
[0 0 9 3] «SiS-/^XSB3 5tt, ;ltjr[*t 

*<*^a«©iSift« rssas«^i/xj wan 

So £©jlM7VXSM3 5te, I5ft>A-3 5 
crttEltSnfcJnSPlffittb-^— &3 5 at, £© 
t-^-f?3 5 a(;gi|pJ^l;^o^JP^Bjtg^7VX 
t-^-3 5 b t^WLT*3D, t-^-#3 5a± 
t, &£flkfflifl§~>- h 2 3ii,ktf 2 4 tiSffi«B8l 

20 assi oj^-fey hsn«. 

[0 0 9 4] k-*~&3 5 a±C#»*v tr5V@|& 
SfiU 0#-fey h^tlSt, *S^>A*-3 5cW 
MffiStlTl 0 t o r rt2W. £©<fc3fc*«Bfc& 
Si, M*£nfc:7VXfc-*-3 5 brt«T»LT, t 
-*~&3 5 a±©#aBf* tf5V[Ug§Sl£l 0*». 6 
ttikfflSMBS'- h 2 3 *«fctf 2 4 taffi/S»ffl«aiS/- 

haittfefc, i o o~i 3 oroiatT, 20 kg 

/cm 2 ©E^Jn^.StlSJ;5(^7 0 l/7 > $nSo E 
©££, TtJ©t-^-^3 5 amumtlfc^o 7V 
30 Xt-^-3 5 bC<fcSH&:^X^5#KKfc>fc-3T^ 
5S$nSt, KS?¥>A*-3 5 cftOttJEHttftWKB 

StiT, Jt£^>/t-3 5 ciWfflEfcSJilsns. 
^©^, 7VXt-^-3 5biCi:S^7kX/5«S 

nr, *a^7°^xgg3 5i-j;s«s^7^7,Ma^ 

^TTS„ 

[0095] M&m7i'xmu3 5\z&snQm7ux 
mmznzmiz. mm^m^- v 2 3 * ^2 4 u 

40 an*. ^©«^, gB«Ily- h 3 1 ^ffiffif 
S££&<, itS, 7°^t-^-3 5b©gfflC»gu 

[0096] £m*v\df-j®®mm o±\zmmn 

h2 3fej;t;2 4«, *^7°1/X£B3 5t<fcS*^ 

si7°i^xj!!L«(c<fcoT^«$nT«{b-rs„ ^nfcet 

0, Wttr^ 1 2©±g^^^fc)£gWJg^t«, 
l£#tt©S^^*^l§fn# U xxx^TO^^anfc 
ttBKSD, §*tk*f^ 1 2©±^gfflfi[JCK, R# 

50 ttoR^i^fifn* u xzr-jimmmMMisntzWM 
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lzfs.%. 

[0 0 9 7] ^ttr^ 1 2rtKE«Snfc5BWf 
oTl^nfcttlKa^T^Sfcftl;, 13 
T, **tfx4 1 2 ©±gS©Sffi«H«< 

mi 2 1 ©i»n^ < *s*n#&K 

[0 0 9 8] *©H, #+tkr^ 1 2 ftfc##Jhffl»IB 

1 2^«sn&#a+vtfx>f or*, me 

HJSMt^ttt, ^ttr^ l 2«(r#f[J-r^i:(r 
[0 0 9 9] 011 (a) ~ (c) a, -tn-en, 

i 3*j*n-?nT»»hsn&*»:o+vtr7 i Y i 

2^#tS^a^^t , 7 1 ^0iESS«l 0±C, 011 

(a) t^r <fc 5 1, fi#ttit±afiiffl h 2 3 1, 
vyxmmm*s- v 2 5 ia*fifcsn&ttirc> 0 

11 (b) fc*-f±5fc, *S^l/XSS3 Brtfcjf 
A3tlSJ;5l:SoT^S. H©#&, ^S+VtfxW 
HtlftSfil Ofc^lt^Mtkr^ 1 2©S3#0. 6 
mmTS 0 , fiWttlJjhffllteS/- h 2 3 ©J¥£ ffi 

V>Xj*7Bffl*MI>'- h 2 5 ©J93«, ^©{g#14Stit 
fflttfi5'-h2 30JS3©2fflrc**l. OmmiSn 

[0 10 0] »SPS:/kXgg3 5tt, 7kXt-?- 
3 5 b©TfJt, k>XMM3 5 dtfnROfttte. 
nT^S. £©I/>XWJB:&5!3 5 dtt, B12fc* 
T«fc5fc, ¥g0. 9mm©fRISfflISffl 

tfSWttfc&ofc+VtfTV 1 2iC»o£¥fT«T!^ 

[0 10 1] KSI*7 f VXSM3 5 0fc— *~&3 5 a 

S?^>/t-3 5cft«$ntl 0 t o r r tZtl 
5o rOct^MIII^S^ 011 (c) t^-r«fc5 
fc, JP^^nfc-/kXt-^-3 5 b^T&LX, #3 

ttkr^ hssss i o ±.<Dimmi±mm"y- b 2 
3 niixsvyxmmm^y- v 2 5 100-13 

CCOfifl!. &<ktt 2 0 kg/cm 2 ©ffi^XH!^ 
«fctf V>Xfi£j&ffl8fjl>'- h 2 5 tf&BMKIifcfcoXte 
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[0 10 2] ^^Xt-^-3 5 bfcJ;SlR^kX)iS5 

^mfcfcfcox^jfisnst, ssft>n-3 5crt 
^yi^xma^Tf^o 

J0 [0 10 3] #^r^t*x^ 1 2ft£^*3nfcigffl!8f 

x, **snx«ft-r5. cntJ:D, 013 (a) \z 

ttiC«-ftLfca^TM^ft*UXXx^#Ilt±oX 
Fk>X2 5 a#»jfcan&ttlBIC&*. 

[0 10 4] ^©^, #a+^tx^@S§S*l 0#»# 
20 tfxw 1 2Sl:^HSft5i:tl:J;D 1 0 1 3 
(b) fcjSTJ:5fc, HH&K1S1 l©*^b:x^ 1 2ft 

oTM^n, SbC, ^©f£#ttlMHg2 3 a ht 

[0105] *£IM!T?tt, ^X«->- h 2 5 £ 
^g*«MilLXk>X«f3£ffi3 5dC«fcot)«»t 

mmmmmzMK-snmmtmmizmmn 

»l*sn*ny F1/>X*2 5 a©¥@=fcf)fc 
fc, l->X^ffl^S3 5 ctt, yi^Xt-^-3 5b 

\zm d #ttt **eai3&% < . v h 2 5 ±t 

[0 10 6] *IWH, #R««©P-yFl. 

>X2 5 a^^-r-S^CPSS-f, 014 (a) fcj* 
■T«fc5t, #«^l-Hx^@SSS«l 0©#+^b'x^ 
1 2J:l;##Oflk>X2 5 bSiS^TS^tfcX^ 
5. d©«^ttt, 014 (b) #3+ 

vtx^niBs«i os#+-vtf^ 1 2mz®m?% 
>X2 5 b^tsnfcfetx/Hx^sns. 

[0 1 0 7] 01 5 (a) ~ (d) tt» *Sgf5©ffi©* 

«Mtfe^§^x;^x©sig*^£*-r«BSxg0 

XS.-5, *^MMX«, WKEbfcit±ffiifJJI~>-h2 0 

fcs^T, *©j*jfcffl«fe">- h 2 0 t«fflsn*i«^ 
©*fc Lfc»*afjii 2 2 $ n§ o 

50 [0 10 8] ^©»*^||a, 015 (a) t*-TJ;5 
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#fc«D*Jt5nT, HI 5 (b) fcjS-r«t5fc, ^i® 
ttt'f^ 0SSS« l o £#»*ifl§ 2 2 \zxWon 

[0 10 9] Z(D&otiym~r?, HI 5 (c) t^-Tcfc 
X*-^3 6^S^^txY@SSSffil 0©S 

nr. ^s»:»*afjfi 2 2^i»*3n5. «h't^ 

1 2rtfctttt«ffl^*8fH2 2«J«ffl^*$nTVi 

[0 110] S+tbr^ 1 2rtt»*«fJl2 2*t*» 
Snst, Hi 5 (d) fcj£TJ;5fc, #S*-vtf5V 
@!&S« 1 0 JtSfln^ 3 7 A^nTftJl*;* 

*sjp^jp3 7K«fcoT»*afiiiau 00-13 
otgiidnisnsi, «h't^ i 2rto»*«f 

Jfi2 2tt, SMtfffifcfc* «^MMf3 7i*i 

$Hp 3 7 f£<ko T, $5 fc, ffMttJB^ 1 5 0 "Cg*© 

*lt, ^a^tx^iMigi o«j, 

1 2»fc»aian*ctfcj;D, hi 6tc*-rcfc5ir, 

112 1 cTStJtsn&sfet^/Hxiwisns. 
[oiii] nznrcftftT/u z<D$t±mm2 1 
«, ^etv 1 2mzmi!timimmifi®mLT 

ft»*IBlOlWI«39«ifi«bTVs5 ^ t £ J; o, ±ffl^ 
EIttfc^«ttlBK»:a. foT, «tt'^ 1 

2 rtiC^«^n5ifIgt LTtt, g-»*m©MBI^3 
<&6«fc5fc, lIIIS:ISD««tS:oTV>-6Ctj&Jff* 

w 1 2ft\z®mmm&-ftmLTmmisTmm2tt& 

fc, Bfi, S^tf^ 1 2rtiC|&*ffl|S^*UT, 
&^t*7V 1 2|*n?0»*SfJIB2 2©SPi«tJ;5§* 

[0 112] ±fH^MMT«, jS/J«tffitt 

tt, HI 7 (a) S«7 lrtfcHtf©* 

ttfr^f 7 2*5i;^7 3«3n, frfrvlf'r^ 7 2 
iS«fctf 7 3ftt5fi3fc^7 4*«t«S3t^7 

r©«fc5»7*h-f>^7^*fiii-r5*^ttt, h 

17 (b) i^-Tcfc5ir> Jteft-r+^tfr^ 7 2*<fc 
tf7 3 j5S*7 h U £Xttfc#f«Snfc#*** k'f^ 
@8*«7 9 fc, itltfflSfltv*- h 7 8 SMfc&ttffi 

ihMHTJms- — h 7 8 \mMLT&*v kr^ 7 2 

7 3ftfc*«bT«ftf5. ■€■©«, HI 7 (c) fc* 
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?&o\z, #a^^tfx^@sss«7 9«, #£&-r* 

tkr^ 7 2:fc£tf7 3ftfc$HM3nT, HI 7 (a) 

[0 113] Sfc, HI 8 (a) fcjS1-J:5K, U-F 
UXX1S8 1 MZlrV^T-J 8 2#M£tlT, **tf 
7-J 8 2 fit I C^v^B 3j&»v£>h;£tt;fcU-Fl/ 

xi cs o©«fict>, *5S9itt3ifflans. ^©£5 

ft'J-F^X I C&Sii1-5*-&Ctt, 09* tf, HI 8 
(b) fcj£f,k5fc, H68 1±fc, ttkr^8 25 

# m.^mmmm=y- v 8 4 ^astr. jn^tTjnfR 

1-5^tK«fcD^±ffl»iB>'-h8 4Sigi«3-a:T, JR 
^lO^^tx^ 8 2mzM%h, *Q>mzMfctt 
*£ifc,k0. Hi 7 (c) fc3Sf«t5fc, Siffltfl 
8 5 (IT I C<?y7S 3^£flt£nfc'J-F^X I C*« 

[0114] a*, a3t*p*«»jh*r«» 

n5«s, H 1 7 t^-r «fc o is. U - H kX I C ©«fc 5 ftfR 

a? ftfcsnfc^. 

[0 1 1 5] HI 9 (a) ~ (e) tt, **«©5fi3t7 i 
*-nE»HTr»«. *£«0rai, HI 9 (a) fcwf 

6 ltfffiBSn*. fit, ^©¥®0SS*«6 1± 
a? [0 1 1 6] £©=fc5&¥BHI?&S&6 ltt, HI 9 

(b) \z7K?£?iz, &&m=?w>hmnn*- 

>6 4±t, «Sttg#Slj6 5«#$tlT, HI 9 

(c) mm&mmQ5Mz%%m? 

6 3^^^>xV>^5n5o -€"LT, HI 9 (d) 

nfc#*«6 7C = toT74'^-#>5 ; ^>^n5o 
[0 117] ^©J;5a«lltC^5.t, HI 9 (e) \Z 

>6 4*±tfflWffl*«7^->6 6«»«AL#5*S 

a*«©M2 6a^ -en-en, -h^t^m-rsi 

X>#XJDXt«fcoT^fiKSn&W±fflafJIB'>- 
H2 6^\ ¥H0SS*«6 l±tttsn«. ^itfflfif 

n->- h 2 6 «, sKtiR^ 6 3 i$&vmwm & 7 csm 

b&Vi«k5fc, H2 0t*f«fc5fc, ¥ffl@SS»«6 1 

±tsttsnfc-M©^*^T^> 

6 4*«tr;t6«ffl#«^^->6 6S. ^Cflg^2 6 a^ 
50 So ^©M±ffl^Igx-h2 6tt, tJI2*M#!(©i-f±ffi 
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[0 118] C0±5fc, ¥ffi@KS«6 liCSJlhffl 

¥J*ttt^m-r5^iscoiHia5 3 5 f nmn^tutv>x 

[0 119] ES^^kXSfiC*tt-5t-^-^(l¥ 

bisks* e lat-ts/hsnst, *s?^>/t-w 

MKftTlOtorrt^n, d©«fc3fcttill;:&S 
t, 5 bfc]RDfttt6n&I/>XiatJ8 

ffl<feS3 5 d^M£ft£$ffitIftD- ¥B0SSS«6 
1 ±fc«*Sn&#JlJB#JB5'- h 2 6 10 0-1 
3 0t:©SST, 2 0 kg/cm 2 ©E^Tf^XT 

0^lhffl«Hi«J, ^>X«S&S3 5 dcD&wms 5 

[0120] n%m7vzmmz&m7uztf5ftm 

0, 02 1 (a) lC*Ti:^(C, ¥ffi0SS*S6 l±(c 
tt, ftBft*^ 3 7W#R©§tltfflg2 6 btCioT 
ftJfcSn&ttlBfcfct), ¥ffiHI»S«6 
S§7t*T6 3#fc»«Sn*ttKJ:D, 02 1 (b) 
fcjSTiSK, S^¥^©fll->XS*r±fsf)i2 6 
b fc «fc o TSBKJIFP 6 3 ^iSn&SBtx/H Xj&tfc 

[0 12 1] *^BJ©^xAMX©Sjt^«, 0 2 

Ci^-pSS. 02 2 (a) tt, *^BJI^tJ;oTK 
ig^nfc H y h U WSf53t3Hir/t^ 5 0 © 
¥B0, 02 2 (b) ti^©egrffl0Tifc5„ 
[0 12 2] COl8JaiT/M7 5 0B, ¥ffl@SSS 

S«5 KQliCH *»©»J — Htf>5 1 a»t5> 
[0 12 3] ¥ffi0SSSS5 l±fc«, ^fSftsffT 5 3 
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4, *05B3tSlS^5 3fc*«l5 7^7>f'V- 

JHTffiPM<7>MP?L5 8 atf*n^nj&£3nfcH3t« 

3, mtm?-?o>hmmn/w->5 4*£xmigim 

T. &muU5 8 artCtt, &lh«fll5 2 a^Wftl 

A? [0 1 2 4] EO.kSfcFy hVhU^XfflO^g^ 
T/t^5 0lt JfcCfcSfcSjiSnS. 02 3t^T 

«/\°^->5 4:fc.ktfa«MaM/1*->5 6^n^' 

nensnst, &MSTv^>hffl;i«A°^->5 

f^^W. ^LT, 383fc*^5 3i, 

[0 12 5] ZLCfcSfcttSifc&Si. 02 3t*T± 
20 o\z. 3m^>hfinft^t/tm^^>h 

PgP5 8 artfc«^Sn*±5fc, ¥B0KS*5 1± 

fc^jhffl*Jl5/- h 5 2 aqflfans. SWS 5 8 tt, 

mmiz^xm^nT^, mm m^m^mw 

[0 12 6] ^©i?t^ ¥ffi®&»«5 l_hfc, 

« 5 8 h 5 2 mmmizmmisntc 

ttlCS^t, «S^kXgS[CffA$tlS„ ^©s 

§o z<DM^m-fuxmm3 5«, 024^^1-0;^ 

fc, *S?^>A-3 5 cftl:if3nfck-^-#3 
5aiL B^#:«©@Sft3 5 g*tfcfi$n-5ttt> 
40 fc, ±fll|©t-h7 P kX3 5 b©Tffltffffi^3 5 
®D#ttenTVi5„ |£I3 5glt RWS5 8*5J; 
^Jhffi^fllv- h 5 2/0«JB$nfc¥ffl@SSS«5 1 
3WRASn5IHI»3 5 h*tf*«tKlj-6nT^5. 
[0 12 7] @feft3 5g00|3 5hftfcH, *3!iS5 
3 Bmtf^fcJBffifct&oTftMlTfctK HSR3 5hrt 
fc, ¥ffl@iiSXS5 1 ^©¥ffi@ 

u&»«5 1 taiaf,nfcit±ffiwgv- h 5 2^j;t;H 

Jlv'-h 5 2tt, «ga|K3 5mtftj»l,fctt!BK:&r). 
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[0 12 8] £0±3&!R16fcfc&fc, *S?^>/t- 
3 5 cfg^JEE^nTl 0 t o r r tsnsttfefc, 
t-^-#3 5 a#l 2 OTCtMSns. ^LT, t 
-h:/kX3 5 b^TP$LT> fc-h^X3 5b©T 
ffi«DttttSnfcJ¥J±j|3 5 k#, @£j|3 5 g<DB 
SEW 3 5 hfttE«3nfc¥liliIKSffi5 1©SH!~& 

1 £ffJ±t"3o ffffiH3 5 k«, ¥ffil3KS1K 10 
5 IS, 20kg/cm 2 ©ffi^TffJELT, itltfflSf 

jiv- h 5 2 ssm^ux-rs. £©££, t-h^x 

3 5 bHttSn&l^III/ioTl^o 
[0 12 9] ^Oi^ii^l/XlICioT, *fihffi 
ffllv- h 5 2 «, jto»3nT»»:fc±tf*ffiL£tt!i 
fc&D, MS 5 8©&HP«55 8 artfcflEXfS. * 
LT, £M4ttB<Z>ttj|gtt, Htt«5 8©£T©HM5 

mmm3 5mt<DmzhB8Lit#m\zts.&. 

[0 1 3 0] 5 kfcJ;«S»^l/X*»l OftUS. a? 

tte&oTS«Sn<5t, «S^-f>A-3 5 crt©» 
EWlB)WSM&2nT, *^P^>/t-3 5 crt*»#£Efc 
tt»3n*. ff£E*3 5kfc«fc*j»^VX)9»# 

[0131] n%®7ummmTtzt, fsmum 
(Dm±9tmimtof£tu untjco, 022 (a) £± 

0? ( b ) CtST F v h T h U ? ^©SBftS^-rn-f x 

[0 13 2] EOASftKy hvHJ^XS!©**** 39 
5W*©8jg#8n?«, KM*5 8±tW±ffl8fI!f-> 
-H5 2£»fa5fc*ttT?«k<. KMU5$m%.t%tc 

[0 13 3] 



&W¥8-4 5 9 7 2 
[0 13 4] jfeTibBSfJIiv'- Mi, SSfcioT, ME 

[0 13 5] #l*tkr^0illSi;< 

fc. c^iRi-rsi5»tjia?Ls-€-n-eni8 

[0 13 6] Mlh^Mlv— MS, #{W©JI&3«§C 
©¥S#j^©flH£i£*tt©«fffifc^TIRDH#. 

[0 13 7] *?PJ!*&T«, £t±ffl»>-H^ % 
[0 13 8] £&, IMfc»5H»IBft#**lf5^rtfc 

[0 13 9] #*±«ttfJfitlxTSB*#'J^V7^>^Sll 
»&7x/*vim *¥«J$H*9<5 0 0 OfiU© 

%-rz>z\t\z&Y), *v\ZT4mzmt2n&&ytm? 

[0 14 0] #5B9!©#*#l!ii#£«, Hffi 

T^«»^Ct>, *f±ffl»>- HSafcTMU 0f 

[0 14 1] *%Hj5T«, fifr/HXtb 

ctfcJ:D, sSSfcttfi-raiit^^S. 2L©*#C 

SEsmam nmzumzntcmytm^m-D< 

[Hffi©ffiW=ElSHji] 

[HI] *3fiW©¥»^7 i n-f^0«ii^t«fcoT» 

■So 
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(54) MANUFACTURE OF TEMPERATURE CONTROL PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a 
temperature control plate with which a heat sheet can be surely adhered to a 
pedestal with sufficient strength. 

SOLUTION: A method for manufacturing a temperature control plate includes a 
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setting process for housing a pedestal 2, upon which a heater 3 and a cover 
sheet 4 are successively laminated with sheet-like adhesives (adhesive layers) 5 
in between in a sealed package 10 formed of a flexible heat-resistant and 
ventilation-resistant sheet 12 with the sheet 12 being faced to the surface of the 
cover sheet 4, a deaeration process for setting a vacuum in the package 10 by 
evacuating the air from the package 10, and a heating/pressuring process for 
heating the package 10 to a prescribed temperature in a chamber 20 housing the 
package 10, and at the same time, pressurizing the package 10 with the gas 
pressure maintained at a prescribed value in the chamber 20. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of the plate for temperature control 
which pastes up a heat sheet on the front face of the pedestal which presents 
plate-like, and grows into it. The set process which holds the above-mentioned 
sheet in the sealed bag which uses as an element the flexible sheet equipped 
with thermal resistance and permeability-proof for the pedestal which carried out 
the laminating of the heat sheet to the front face through the glue line in the 
mode which the front face of the above-mentioned heat sheet was made to face, 
The vacuum treatment which attracts air from the interior of the above-mentioned 
bag, and makes the interior of the above-mentioned bag a vacuum, The 
manufacture approach of the plate for temperature control characterized by 
changing including heating/pressurization process which heats to predetermined 
temperature in the chamber which held the above-mentioned bag, and 
pressurizes a predetermined pressure with the gas pressure in the above- 
mentioned chamber. 

[Claim 2] The above-mentioned pedestal is the manufacture approach of the 
plate for temperature control according to claim 2 which is the pedestal of the 
hollow which equipped the interior with the cooling waterway, and is 
characterized by attaching the vent pipe which opens the interior of the above- 
mentioned pedestal, and the exterior of the above-mentioned bag for free 
passage in the above-mentioned set process. 



[Claim 3] The above-mentioned heat sheet is the manufacture approach of the 
plate for temperature control according to claim 1 characterized by having a 
heater and a cover sheet and changing. 

[Claim 4] The manufacture approach of the plate for temperature control 
according to claim 3 characterized by using all the glue lines between the above- 
mentioned pedestal and the above-mentioned heater and between this heater 
and the above-mentioned cover sheet as the binder which presents the shape of 
a sheet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
plate for temperature control which pastes up a heat sheet on the front face of 
the pedestal which presents plate-like, and grows into it. 
[0002] 

[Description of the Prior Art] For example, that the production process of a semi- 
conductor wafer should remove the solvent which remains on the photoresist film 



(film) applied on the surface of the substrate Baking down stream processing 
which heats the above-mentioned substrate, and cooling down stream 
processing for cooling the heated substrate even on room temperature level are 
included. The substrate temperature controller used in the production process of 
the semi-conductor wafer mentioned above possesses the plate for temperature 
control which prepares a heat sheet in the front face of the pedestal formed from 
highly thermally-conductive materials, such as aluminum, and grows into it. 
[0003] It is manufactured by pressurizing the heat sheet C by the mechanical 
press P, the above-mentioned plate A for temperature control being constituted 
by pasting up the heat sheet C on the front face of Pedestal B, laying the heat 
sheet C through Binder D on the front face of Pedestal B, and heating, as shown 
in drawing 10 . 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, it is form in closing in as 
much as possible so that to repeat cooling in heating [ in / on the substrate 
temperature controller mentioned above and / baking processing ], and cooling 
processing at intervals of several 10 seconds per wafer and the pedestal B of the 
plate A for temperature control may stop heat capacity, and in the pedestal of the 
hollow instead of what is [the rigidity ] so high which has a cooling waterway 
especially in the interior, it has become what has still lower rigidity. 
[0005] For this reason, when the heat sheet C is pressurized by the mechanical 
press P at the time of manufacture of the above-mentioned plate A for 
temperature control, Pedestal B sometimes often deforms. 
[0006] Thus, the pressure which acts on Pedestal B through the binder D of the 
heat sheet C currently pressed by the mechanical press P with it when Pedestal 
B deforms became uneven, it became inadequate in the low part pasting up a 
pressure, and there was a possibility that sufficient bond strength of Pedestal B 
and the heat sheet C might not be obtained. [ high rigidity and ] [ smooth ] 
[0007] The purpose of this invention is to offer the manufacture approach of the 
possible plate for temperature control of pasting up a heat sheet certainly by 



sufficient reinforcement to a pedestal in view of the above-mentioned actual 

condition. 

[0008] 

[The means for solving a technical problem and effectiveness] The manufacture 
approach of the plate for temperature control in connection with invention of 
claim 1 It is the manufacture approach of the plate for temperature control which 
pastes up a heat sheet on the front face of the pedestal which presents plate-like, 
and grows into it. The set process which holds the above-mentioned sheet in the 
sealed bag which uses as an element the flexible sheet equipped with thermal 
resistance and permeability-proof for the pedestal which carried out the 
laminating of the heat sheet to the front face through the glue line in the mode 
which the front face of the above-mentioned heat sheet was made to face, It 
changes including heating/pressurization process which attracts air from the 
interior of the above-mentioned bag, and heats to predetermined temperature in 
the vacuum treatment which makes the interior of the above-mentioned bag a 
vacuum, and the chamber which held the above-mentioned bag, and pressurizes 
a predetermined pressure with the gas pressure in the above-mentioned 
chamber. Since a heat sheet is pressed by the pedestal through the flexible 
sheet of a bag with the gas pressure in a chamber in heating/pressurization 
process within a chamber according to the above-mentioned configuration Even 
if it is the case where deformation arises in a pedestal, the flexible sheet in a bag 
imitates and deforms into a pedestal, and a heat sheet will be pressurized by 
homogeneity to a pedestal, it will have it, and a heat sheet will be certainly 
pasted up by sufficient reinforcement to a pedestal in the whole region. 
[0009] In the manufacture approach of the plate for temperature control in 
connection with invention of claim 1, a pedestal is a pedestal of the hollow which 
equipped the interior with the cooling waterway, and the manufacture approach 
of the plate for temperature control in connection with invention of claim 2 is 
characterized by attaching the vent pipe which opens the interior of a pedestal, 
and the exterior of a bag for free passage in a set process. According to the 



above-mentioned configuration, it becomes possible by making the pressure of 
the interior of a pedestal, and a chamber equal through a vent pipe to prevent 
beforehand about a pedestal in the air deforming carelessly at the time of 
pressurization within a chamber. 

[0010] The manufacture approach of the plate for temperature control in 
connection with invention of claim 3 is characterized by constituting a heat sheet 
from a heater and a cover sheet in the manufacture approach of the plate for 
temperature control in connection with invention of claim 1. According to the 
above-mentioned configuration, the heat sheet which consists of a heater and a 
cover sheet will paste up certainly by sufficient reinforcement to a pedestal in the 
whole region. 

[001 1] The manufacture approach of the plate for temperature control in 
connection with invention of claim 4 is characterized by having set to the 
manufacture approach of the plate for temperature control in connection with 
invention of claim 3, and using all the glue lines between a pedestal and a heater 
and between this heater and a cover sheet as the binder which presents the 
shape of a sheet. According to the above-mentioned configuration, the 
workability at the time of manufacture will become good because all the elements 
by which a laminating is carried out to a pedestal at the time of manufacture of 
the plate for temperature control serve as a sheet-like ingredient. Moreover, it 
becomes possible to originate in curl of a heat sheet and for there to be no un- 
arranging - a wrinkle arises - when a paste-like binder is applied, for example, 
and to have and to manufacture the plate for temperature control with a good 
precision. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail 
based on the drawing in which an example is shown. Drawing 1 shows the plate 
for temperature control manufactured by this invention, and this plate 1 for 
temperature control has the plate-like pedestal 2 formed of highly thermally- 
conductive materials, such as aluminum and copper. 



[0013] The sheet-like heater 3 has pasted the front face of the above-mentioned 
pedestal 2 through the sheet-like binder (glue line) 5 of a polyimide system. In 
addition, by etching, the above-mentioned heater 3 carries out patterning of the 
heating circuit to the stainless steel film which carried out thermocompression 
bonding to the polyimide film, and grows into it. 

[0014] Furthermore, the cover sheet 4 which similarly consists of a polyimide film 
through the sheet-like binder (glue line) 5 of a polyimide system has pasted the 
front face of the heater 3 pasted up on the pedestal 2, and the sheet heater 6 is 
constituted by the heater 3 and cover sheet 4 which were mutually pasted up 
through the above-mentioned sheet-like binder 5. In addition, the thickness of 65 
micrometers, a cover sheet 4, and the sheet-like binder 5 of the thickness of a 
heater 3 is 25 micrometers. 

[0015] Although the sheet heater [ in / here / an example ] 6 consists of the 
heaters 3 and cover sheets 4 which were pasted up through the sheet-like binder 
5 like ****, it cannot be overemphasized that there are various modes at the 
configuration of sheet sheets, such as what pasted up the cover sheet equipped 
with the adhesive property on the sheet-like heater directly, and a thing which 
made the cover sheet unnecessary by carrying out insulating processing of the 
front face of a heater. 

[0016] As the plate 1 for temperature control of a configuration of having 
mentioned above is shown in the flow chart of drawing 2 The set process S1 held 
in the bag 10 ( drawing 3 , 4 reference) which carries out the laminating of the 
sheet-like binder 5, a heater 3, the sheet-like binder 5, and the cover sheet 4, 
and mentions them later to a pedestal 2, It is manufactured through the vacuum 
treatment S2 which attracts air from the interior of the above-mentioned bag 10, 
and is made into a vacuum, and heating/pressurization process S3 by the 
chamber 20 (refer to drawing 5 ) mentioned later. 

[0017] Below, the manufacture approach of the plate 1 for temperature control 
including the set process S1 mentioned above, vacuum treatment S2, and 
heating/pressurization process S3 is explained to a detail. 



[0018] First, in the set process S1, as shown in drawing 3 and drawing 4 , where 
the laminating of the sheet-like binder 5, a heater 3, the sheet-like binder 5, and 
the cover sheet 4 is carried out to the front face of a pedestal 2 one by one, the 
above-mentioned pedestal 2 is held in the interior of a bag 10. 
[0019] In addition, in this set process S1, it is also possible to carry out the 
laminating of the heat sheet 6 which pasted up with the sheet-like binder 5 and 
manufactured the heater 3 and the cover sheet 4 at another process beforehand, 
or the sheet sheet 6 marketed to the front face of a pedestal 2 through the sheet- 
like binder 5. 

[0020] The base sheet 1 1 which the above-mentioned bag 10 equipped with 
thermal resistance and permeability-proof on the other hand, Consist of flexible 
sheets 12 equipped with thermal resistance and permeability-proof, and seal 11a 
for the closures is prepared in the perimeter of a base sheet 11. Vacuum port 
12a is prepared in the sheet 12, a sheet 12 is laid on top of a base sheet 1 1, air 
is attracted from vacuum port 12a, and it is sealed by carrying out the pressure 
welding of the sheet 12 to seal 11a. 

[0021] In addition, as shown in drawing 3 and drawing 4 , the laminating of the 
thin (abbreviation 0.1mm) glass fabrics 13 and the thick felt-like glass fabrics 14 
is carried out to the front face of the cover sheet 4 by which the laminating was 
carried out to the substrate 2 from the purpose of preventing adhesion with the 
sheet 12 and cover sheet 4 in a bag 10. 

[0022] Hold installation is carried out inside a chamber 20, and air is attracted 
from the interior of a bag 10 through the vacuum pipe 15 linked to vacuum port 
12a in vacuum treatment S2 (arrow head V), and after holding the pedestal 2 to 
which the laminating of the heater 3 grade was carried out in a bag 10, as this 
bag 10 is shown in drawing 5 , let the interior of this bag 10 be a vacuum. 
[0023] In addition, in order to maintain the vacua inside a bag 10, also in next 
heating/pressurization process S3, it is desirable to continue attracting air from 
the interior of a bag 10. 

[0024] Subsequently, in heating/pressurization process, at the heating heaters H 



and H in a chamber 20, while heating the sheet-like binders 5 and 5 to 
predetermined temperature With the pressure of the gas (nitrogen gas) supplied 
to the interior of a chamber 20 (arrow head G), while pressing a cover sheet 4 at 
a heater 3 through the sheet-like binder 5 through the flexible sheet 12 in a bag 
10 This heater 3 is pressed on the front face of a pedestal 2 through the sheet- 
like binder 5. 

[0025] In addition, in the example mentioned above, the gas pressure inside 
about 200 degrees C and a chamber 20 is set as about 20kg[/square ] cm for the 
temperature inside a chamber 20. 

[0026] As mentioned above, while a cover sheet 4 pastes a heater 3 through the 
sheet-like binder 5 by heating the sheet-like binders 5 and 5 to predetermined 
temperature in a chamber 20, this heater 3 will paste the front face of a pedestal 
2 through the sheet-like binder 5. 

[0027] Moreover, as mentioned above, even if it is the case where deformation 
arises in a pedestal 2 with the gas pressure inside a chamber 20 since the cover 
sheet 4 and the heater 3 were pressed through the flexible sheet 12 of a bag 10, 
while a heater 3 is pressurized by homogeneity to a pedestal 2, a cover sheet 4 
will be pressurized by homogeneity to a heater 3. 

[0028] In this way, a heater 3 will paste up certainly by sufficient reinforcement 
for the front face of a pedestal 2 in the whole region, and a cover sheet 4 will 
paste up certainly by sufficient reinforcement to a heater 3 in the whole region. 
[0029] That is, the heat sheet 6 with which a heater 3 and a cover sheet 4 paste 
up with the sheet-like binder 5, and change will paste up certainly by sufficient 
reinforcement for the front face of a pedestal 2 in the whole region. 
[0030] Moreover, by the manufacture approach of the plate for temperature 
control mentioned above, the front face of the plate for temperature control can 
be made into high display flatness as compared with the manufacture approach 
by the conventional hotpress. 

[0031] The following table shows the result of having measured the average 
display flatness (mm) of the front face of the plate for temperature control 



processing before which pastes up a heat sheet on a pedestal, and after 
processing by the manufacture approach of this invention, and the conventional 
manufacture approach. 
[0032] 





miif 


mm 




0.035mm 


0.038mm 


mm 


0.024mm 


0.085mm 



By the manufacture approach of this invention, average display flatness hardly 
changes a processing front and after processing to average display flatness 
getting worse 3 or more times a processing front and after processing the 
conventional manufacture approach so that clearly from the above-mentioned 
table. 

[0033] Thus, by the ability stopping average display flatness small, by the ability 
making the front face of the plate for temperature control into high display 
flatness, heated objects, such as a substrate (semi-conductor wafer) laid in the 
plate for temperature control, can be heated equally, and, in other words, 
distribution can be made uniform whenever [ field internal temperature / of the 
above-mentioned heated object ]. 

[0034] Moreover, by the manufacture approach of the plate for temperature 
control mentioned above, all the elements with which the laminating of them will 
be carried out to a pedestal if a heater 3 and a cover sheet 4, and the sheet-like 
binders 5 and 5 on which heater 3 grade is pasted up further put in another way 
can deal with each element mentioned above by presenting the shape of a sheet 
in the same mode, have it, and the workability at the time of manufacture of the 
plate for temperature control will become good. 

[0035] Moreover, it receives that there is a possibility that a wrinkle and air 
bubbles may arise when a paste-like binder is adopted, for example, this is 
applied to a heater, this heater tends to curl and the heater which curled is 



pasted up on a pedestal. By the manufacture approach of the plate for 
temperature control mentioned above, it becomes possible by having adopted 
the sheet-like binder 5 to originate in curl of a heater and for there to be no un- 
arranging -- a wrinkle arises ~ and to have and to manufacture the plate for 
temperature control with a good precision. 

[0036] In addition, in the example mentioned above, it is possible to adopt either 
a thermosetting binder or a thermoplastic binder as the sheet-like binder 5 which 
constitutes a glue line. 

[0037] Moreover, when the sheet-like binder 5 is accompanied by generating of 
gas in an adhesion process, from the sheet-like binder 5, to the upper element 3, 
i.e., the heater in an example, a cover sheet 4, and each sheet-like binders 5 and 
5, it is desirable to form detailed opening for missing gas in the whole surface, 
and generating of non-jointing by the void can be beforehand prevented to them 
by [ which write ] carrying out. 

[0038] In addition, it is also possible to change to the sheet-like binder 5 shown in 
the example, and to adopt a paste-like binder, and it cannot be overemphasized 
that either a thermosetting binder or a thermoplastic binder can be adopted also 
in this case. 

[0039] It has plate-like pedestal 2' in which drawing 6 shows other examples of 
the plate for temperature control manufactured by this invention to, and this plate 
1' for temperature control was formed of highly thermally-conductive materials, 
such as aluminum and copper, and cooling water path 2a' is formed in the interior 
of this pedestal 2'. 

[0040] Sheet-like heater 3' pasted the front face by the side of the upper part in 
this pedestal 2' through sheet-like binder 5', cover sheet 4' has pasted it through 
sheet-like binder 5' in the front face of above-mentioned heater 3', and sheet 
heater 6' is constituted by heater 3' and cover sheet 4' which were mutually 
pasted up through above-mentioned sheet-like binder 5'. 
[0041] Moreover, sheet-like heater 3' pasted the front face by the side of the 
lower part in pedestal 2' through sheet-like binder 5', cover sheet 4' has pasted it 



through sheet-like binder 5' in the front face of heater 3', and sheet heater 6' is 
constituted by heater 3' and cover sheet 4' which were mutually pasted up 
through above-mentioned sheet-like binder 5'. 

[0042] In addition, since plate 1' for temperature control mentioned above is the 
same as that of the plate 1 for temperature control shown in drawing 1 except the 
configuration of the structure of pedestal 2', and pedestal 2' which installed 
heater 3' and cover sheet 4' up and down, to the element which constitutes the 
same operation as this plate 1 for temperature control, it gives ' (dash) to the 
same sign as drawing 1 , and omits explanation. 

[0043] moreover, plate 1' for temperature control mentioned above should pass a 
set process (S1 in drawing 2 ), vacuum treatment (S2 in drawing 2 ), and 
heating/pressurization process (S3 in drawing 2 ) as well as the plate 1 for 
temperature control shown in drawing 1 -- it is manufactured. 
[0044] In a set process, as shown in drawing 7 , where the laminating of sheet- 
like binder 5', heater 3', sheet-like binder 5', and cover sheet 4' is carried out one 
by one, respectively, above-mentioned pedestal 2' is held in the front face by the 
side of the upper part of pedestal 2', and the front face by the side of a lower part 
inside bag 10'. 

[0045] In addition, as shown in drawing 7 , the laminating of thin glass-fabrics 13' 
and thick felt-like glass-fabrics 14' is carried out to the front face of each cover 
sheet 4' and 4'. 

[0046] Both above-mentioned bag 10' consists of flexible sheet 11' and sheet 12' 
equipped with thermal resistance and permeability-proof, and is sealed by 
attracting air from vacuum port 12a' in which these sheet 11' and 12' were 
prepared by superposition and sheet 12' through seal 15'. 
[0047] Moreover, vent-pipe 2A' which opens the interior of this pedestal 2' and 
the exterior of bag 10' for free passage is attached in pedestal 2' in the air. This 
vent-pipe 2A' is inserted into adhesive tape 15a'15a' which serves as packing 
prepared in each seal 15' as shown in drawing 8 (a), and seal with the interior 
and the exterior in bag 10' is achieved by this. 



[0048] When the pedestal 2 shown in drawing 1 has a cooling water path inside 
and incidentally attaches a vent pipe in this pedestal 2, seal with the interior and 
the exterior in a bag 10 is achieved by making seal 11a penetrate vent-pipe 2A 
through the adhesive tape 11b and 11b which serves as packing prepared in seal 
1 1a on a base sheet 1 1 as shown in drawing 8 (b). 

[0049] Moreover, in case plate 1' for temperature control shown in drawing 7 is 
manufactured, you may constitute so that vent-pipe 2A' may be made to 
penetrate through the adhesive tape which serves as packing as well as the 
configuration in sheet 1 1' or sheet 12' which while showed to seal 15' at drawing 
8 (b). In addition, above-mentioned vent-pipe 2A' of being removed from pedestal 
2' is natural after each heater 3' and cover sheet 4' paste up to pedestal 2'. 
[0050] After the set process mentioned above, as shown in drawing 9 , hold 
installation of bag 10' is carried out inside chamber 20', and through vacuum pipe 
15', air is attracted from the interior of bag 10' (arrow head V), and let the interior 
of this bag 10' be a vacuum (vacuum treatment). 

[0051] Subsequently, by heating heater H[ of chamber 20' ] ', and H', while 
heating each sheet-like binder 5' With the pressure of the gas supplied to the 
interior of chamber 20' (arrow head G), while pressing each cover sheet 4' to 
heater 3' through sheet-like binder 5' through sheet 11' and sheet 12' of bag 10' 
This heater 3' is pressed on the front face of pedestal 2' through sheet-like binder 
5' (heating/pressurization process). 

[0052] It can prevent beforehand that the pressure inside pedestal 2' and 
chamber 20' becomes equal by vent-pipe 2A' attached in pedestal 2' at this time 
since the interior of pedestal 2' and chamber 20' are open for free passage, and 
have and pedestal 2' in the air deforms with the internal pressure of chamber 20'. 
[0053] As mentioned above, while each cover sheet 4' pastes each heater 3' 
through sheet-like binder 5' by heating each sheet-like binder 5 to predetermined 
temperature in chamber 20', each heater 3' will paste the front face of pedestal 2' 
through sheet-like binder 5'. 

[0054] Moreover, as mentioned above, even if it is the case where deformation 



arises in pedestal 2' with the gas pressure inside chamber 20' since each cover 
sheet 4' and each heater 3' were pressed through sheet 1 1' with flexible bag 10', 
and 12', while each heater 3' is pressurized by homogeneity to pedestal 2', each 
cover sheet 4' will be pressurized by homogeneity to each heater 3'. 
[0055] In this way, each heater 3' will paste up certainly by sufficient 
reinforcement for the front face of pedestal 2' in the whole region, and each cover 
sheet 4' will paste up certainly by sufficient reinforcement to each heater 3' in the 
whole region. 

[0056] That is, heat sheet 6' of which heater 3' and cover sheet 4' paste up by 
sheet-like binder 5', and consist will paste up certainly by sufficient reinforcement 
for the front face of pedestal 2' in the whole region. 

[0057] Thus, of course in the manufacture approach of plate 1' for temperature 
control mentioned above, it can do so like the manufacture approach of the plate 
1 for temperature control also about operation effectiveness other than the 
operation effectiveness which could acquire the same operation effectiveness as 
the manufacture approach of the plate 1 for temperature control explained 
previously, and was mentioned above. 

[0058] Moreover, in the manufacture approach of plate 1' for temperature control 
mentioned above, it cannot be overemphasized that various embodiments can 
be taken as well as the manufacture approach of the plate 1 for temperature 
control explained in full detail previously. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) It is the perspective view and side elevation showing the plate for 
temperature control on which it reached and (b) was manufactured by the 
manufacture approach of the plate for temperature control in connection with this 
invention. 

[Drawing 2] The flow chart which shows the manufacture approach of the plate 
for temperature control in connection with this invention. 

[Drawing 3] The perspective view showing installation modes, such as a pedestal 
in the set process in the manufacture approach of the plate for temperature 
control in connection with this invention. 

[Drawing 4] The notional side elevation showing installation modes, such as a 

pedestal in the set process in the manufacture approach of the plate for 

temperature control in connection with this invention. 

[Drawing 5] The conceptual diagram showing the vacuum treatment and 

heating/pressurization process in the manufacture approach of the plate for 

temperature control in connection with this invention. 

[Drawing 6] (a) It is the perspective view and important section fracture side 

elevation showing other examples of the plate for temperature control on which it 

reached and (b) was manufactured by the manufacture approach in connection 

with this invention. 

[Drawing 7] The notional side elevation showing installation modes, such as a 
pedestal in the set process in the manufacture approach of the plate for 
temperature control in connection with this invention. 
[Drawing 8] (a) It is the important section sectional view of the bag in which is 
attained to and the installation mode of the vent pipe in the manufacture 



approach of the plate for temperature control in connection with this invention in 
(b) is shown. 

[Drawing 9] The conceptual diagram showing the vacuum treatment and 

heating/pressurization process in the manufacture approach of the plate for 

temperature control in connection with this invention. 

[Drawing 10] (a) It is the conceptual diagram in which is attained to and (b) 

shows the manufacture approach of the conventional plate for temperature 

control. 

[Description of Notations] 

1 - Plate for temperature control, 

2 - Pedestal, 

3 - Heater, 

4 - Cover sheet, 

5 - Sheet-like binder, 

6 - Heat sheet, 
10 -- Bag, 
12-- Sheet, 

20 -- Chamber, 

1' - Plate for temperature control, 

2' -- Pedestal, 

2a' -- Cooling water way, 

2A' -- Vent pipe, 

3' - Heater, 

4' - Cover sheet, 

5' -- Sheet-like binder, 

6' -- Heat sheet, 

10' -- Bag, 

12' --Sheet, 

20' -- Chamber. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To collectively package chips by means of a 
deformed plastic film which bonds the rear and side faces of the chips and a 
substrate. 

SOLUTION: The substrate is provided with electric contacts on a first face and 
with connection pads on a second face and also provided with a first series of via 
holes for connecting the electric contacts and the connection pads and a series 
of holes. At least, one electronic component is installed by the active face side on 
the substrate, and the opposide face from the active face of the electronic 
component is attached with a deformed film. The air of the deformed film is 
sucked through the series of holes from the second face of the substrate to 
package the electronic component. This method also includes the attachment of 
mineral to the top of the film to eastablish hermetic sealing of the component and 
the attachment of a conductive material to the same part of the film to establish 
shielding of the component. This packaging method can be applied to an elastic 
surface wave filter. 
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CLAIMS 



[Claim(s)] 

[Claim 1] To the substrate which has electric contact in the 1st field, has a 
connection pad in the 2nd field, and has a series of the 1st Bahia hall and a 
series of holes which connect a connection pad with electric contact So that the 
at least one activity side side of electronic parts may be attached, may adhere a 
deformation film to the field of the opposite side of the activity side of electronic 
parts, the armor of said electronic parts may be carried out, a strong assembly 
may be formed and a deformation film may be contacted in these components 
The package approach of electronic parts characterized by having the stroke 
which performs the inhalation of air of a deformation film through a series of 



holes from the 2nd field of a substrate. 

[Claim 2] The package approach according to claim 1 characterized by 

components being surface acoustic wave equipment. 

[Claim 3] The package approach given in claim 1 or either of 2 which is 

characterized by performing anchoring with the soldered metal bead. 

[Claim 4] The package approach given in either of claims 1-3 which is 

characterized by having the heating stroke together put like the inhalation-of-air 

line. 

[Claim 5] The package approach given in either of claims 1-4 which is 
characterized by being carried out like an inhalation-of-air line with putting a 
pressure on the front face of said film. 

[Claim 6] The package approach given in either of claims 1-5 to which a 

deformation film is characterized by having adhesives on the field in contact with 

the field of the opposite side of the activity side of electronic parts. 

[Claim 7] The package approach given in either of claims 1-5 to which a 

deformation film is characterized by being a thermoplastic film. 

[Claim 8] The package approach given in either of claims 1-7 which is 

characterized by a deformation film being a conductive film. 

[Claim 9] The package approach given in either of claims 1-8 to which a 

deformation film is characterized by being the thickness of about several 10 

microns. 

[Claim 10] The package approach given in either of claims 1-9 which is 
characterized by carrying out mineral adhesion further on a deformation film. 
[Claim 11] The package approach given in either of claims 1-10 which is 
characterized by having a conductive affix in order to shield components. 
[Claim 12] The package approach given in either of claims 1-1 1 which is 
characterized by having the stroke which cuts a deformation film locally with 
some connection pads at least in order to offer reconstruction of electric contact. 
[Claim 13] The package approach given in either of claims 1-1 1 which is 
characterized by making the resin by which encapsulation was thickly carried out 



on the deformation film adhere in order to offer hermetic-sealing protection of 
electronic parts. 

[Claim 14] The package approach given in either of claims 1-12 which is 
characterized by making the 2nd deformation film adhere on a deformation film in 
order to offer hermetic-sealing protection of electronic parts. 
[Claim 15] The package approach according to claim 14 characterized by the 2nd 
deformation film being the polymer with which the conductive mineral particle 
was filled up. 

[Claim 16] To the substrate which has electric contact in the 1st field, has a 
connection pad in the 2nd field, and has a series of 1st Bahia hall and a series of 
2nd hole which connect a connection pad with electric contact In order to attach 
the activity side side of electronic parts in a batch type, to adhere a deformation 
film to all the fields of the opposite side of the activity side of electronic parts and 
to carry out the armor of said electronic parts In order to perform the inhalation of 
air of a deformation film through a series of holes from the 2nd field of a 
substrate and to offer hermetic-sealing protection of electronic parts The batch 
type manufacture approach of the packed electronic parts which adheres the 
resin by which encapsulation was carried out on the deformation film, and is 
characterized by having the stroke which cuts the unit formed with resin / 
deformation film / substrate since the packed electronic parts are changed an 
individual exception. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention still more specifically relates to the 
manufacture approach of this kind of package about the package of electronic 
parts especially a surface acoustic wave (SAW) filter, RF components, and the 
components that need not to occupy a front face called a sensor. 
[0002] It is electronics, and especially the surface wave components (SWC) used 
as a filter in a radio frequency field or an intermediate frequency field use 
generating of the acoustic wave on the front face of a piezo-electric substrate, 
and the principle of propagation, in order to choose the frequency band in a 
portable type telephone. It is necessary to prepare free space on the front face of 
the components spread by the acoustic wave for this function. Therefore, the 
ceramic of hermetic sealing or a metaled pack is used for the standard protection 
approach of surface acoustic wave components. However, these approaches are 
expensive, unproductive and difficult for miniaturizing components. 
[0003] 

[Description of the Prior Art] In the semi-conductor components field, the 
assembly technique known as CPS (Chip-Size Package or Chip-Scale Package 
Technology) realizes an advanced miniaturization. In respect of extent of a 
miniaturization, and costs, the technique which has value most now is based on 
the flip chip attachment technique as shown in drawing 1 (well known also to this 
contractor). 

[0004] Furthermore, specifically, the semi-conductor components 1 are attached 
in a substrate 2 using the flip chip mold contacts 1 1 and 12. The electric pads 21 
and 22 connect an external circuit with the components 1 whole by the Bahia hall 



which passes along internal metallic coating and an internal substrate. The resin 
by which encapsulation was carried out makes a mechanical assembly strong, 
and protects components. 

[0005] However, this approach cannot necessarily carry out direct application at 
surface wave components. The resin by which encapsulation was carried out is 
because the clearance between components and a substrate is filled. This bars 
propagation of a surface acoustic wave. Since an activity front face is not inactive 
unlike semi-conductor components, enough obstructions over the external attack 
from an operation object called moisture in resin itself are not set to the 2nd. 
[0006] In the specific field, Siemens MATSUSHITA KOMPONENTSU (Siemens 
Matsushita Components GmbH) enclosed the chip in a pan called a surface 
acoustic wave filter, and the package of the components by manufacture of the 
armor which forms the cover placed on the substrate in the field during a chip is 
proposed (WO 99/43084). This cover is obtained from the piece of plastics joined 
to the substrate during a chip by the flake of the metal fixed to the frame which 
can weld a substrate. In the case of the sheet plastic, even if metallic coating was 
carried out, when the shielding was not hermetic sealing, either, it was not 
necessarily shielded completely. 
[0007] 

[Problem(s) to be Solved by the Invention] This inventions are the rear face of a 
chip, a side face, and deformation plastic film on which a substrate is pasted up, 
and propose carrying out the armor of the chip collectively. This approach has 
the advantage of raising the mechanical strength of the chip on a substrate. 
Moreover, after the local removal stroke of the film described below, it also has 
the advantage of showing the structure where a mineral can be adhered 
continuously easily so that the structure may be sealed completely. When it is 
finally chosen that a mineral affix is a metal, continuous electromagnetic 
shielding is made and this shielding contacts the electric ground on a direct 
substrate. 

[0008] A deformation film pastes up the rear face of a chip, a side face, and the 



substrate during a chip, and forms the monolithic unit which has a high 

mechanical strength. 

[0009] 

[Means for Solving the Problem] Furthermore, have electric contact in the 1st 
field and it specifically has a connection pad in the 2nd field. To the substrate 
which has a series of Bahia hall and a series of holes which connect electric 
contact and a connection pad So that the activity side of at least one electronic 
parts may be attached, may adhere a deformation film to the field of the opposite 
side of the activity side of electronic parts, the armor of said electronic parts may 
be carried out, a strong assembly may be formed and a deformation film may be 
contacted in these components It is the package approach of electronic parts of 
having the stroke which performs the inhalation of air of a deformation film 
through a series of holes from the 2nd field of a substrate. 
[0010] According to one deformation of this invention, on the whole, the adhering 
mineral carries out the armor of the components by that cause including the 
stroke which, on the whole, removes the film on the substrate in the field during a 
chip further, therefore the approach of this invention can offer perfect hermetic- 
sealing quality. When an affix is a metal, the electrical-ground contact on a 
substrate is further recovered according to this stroke, therefore sufficient 
electromagnetic shielding is offered. 

[001 1] This invention has electric contact in the 1st field, and has a connection 
pad in the 2nd field again. To the substrate which has a series of the 1st Bahia 
hall and a series of holes which connects electric contact and a connection pad 
In order to attach the activity side side of electronic parts in a batch type, to 
adhere a deformation film to all the fields of the opposite side of the activity side 
of electronic parts and to carry out the armor of said electronic parts In order to 
perform the inhalation of air of a deformation film through a series of holes from 
the 2nd field of a substrate and to provide electronic parts with hermetic-sealing 
protection The resin by which encapsulation was carried out on the deformation 
film is adhered, and since the packed electronic parts are changed an individual 



exception, it is the batch type manufacture approach of the packed electronic 
parts including the stroke which cuts the unit formed with resin / deformation film 
/ substrate. 

[0012] According to one deformation of this invention, components are surface 
acoustic wave equipment. 

[0013] It is a best policy that the inhalation of air of a deformation film combines 
the stroke which puts a pressure on the front face of a heating stroke and/or a 
deformation film. 

[0014] According to one deformation of this invention, the package approach 
includes further the adhesion of a mineral which provides the head of a 
deformation film with hermetic sealing. 

[0015] In order to offer shielding of components, as for the package approach, it 
is convenient to include conductive adhesion on the head of a deformation film 
again. 

[0016] The package approach includes adhesion of the 2nd deformation film (this 
is the same as that of the 1st deformation film) on the head of a conductive affix 
again. As for the film, it is convenient that it is the polymer film with which it filled 
up with the conductive mineral particle. This 2nd film follows and contacts the 
exterior instead of standard package resin. 

[0017] By referring to an attached drawing, this invention is understood further 
clearly and becomes clear [ other advantages ] from the following description 
based on an un-limiting-foundation. 
[0018] 

[Embodiment of the Invention] The batch type manufacture approach of the 
packed electronic parts that it was suitable especially when protecting the free 
space for spreading an acoustic wave were the surface acoustic wave 
components which are not avoided is described. 

[0019] The manufacture approach has the 1st stroke which is shown in drawing 2 
a and in which components 10 are attached on a substrate 20 with a batch 
method. This substrate has the connection pads 201 and 202 on one field of the 



substrate called external surface, and has the connection pads 101 and 102 on 
the field of the outside opposite side. The latter pads 101 and 102 are used in 
order to connect the outside of electric contact 1 03 and 1 04 of components 1 0 by 
flip chip mold anchoring using the 1st electric conduction Bahia halls 301 and 
302 and middle electric conduction elements 105 and 106. These middle electric 
conduction element is the metal ball or solder ball of gold, and it deals in it. 
Electric contact actuation is performed by thermocompression bonding, bonding, 
or ultrasonic solder. 

[0020] In the 2nd stroke, as the deformation film 40 is shown in drawing 2 b, it 
adheres on an entire component. By the inhalation of air which leads a series of 
holes 50 made by the substrate 20, this film suits components and carries out the 
armor of them. A film is for example, deformation plastic film. If inhalation-of-air 
actuation is combined with the actuation which puts a pressure on heating 
actuation and/or a film front face in order to improve deformation of a film, it is 
convenient. Typical inhalation-of-air actuation is performed by the vacuum 
autoclave. A deformation film is a very thin film which has the thickness of about 
100 microns preferably, the whole surface of the film turned to component 
orientation in order to attain this -- or the whole substrate or a part -- it is possible 
to use upwards the adhesives which adhered beforehand, and it is convenient. It 
is also possible to use the film which has the heat adhesion property carried out 
with the heat and pressure which are called a thermoplastic film. Especially the 
film is Pyralux of Du Pont, Ablefilm of Ablestik, or Staystick of Apha Metals, and it 
deals in it. As for this film, it is optional that it is also conductivity. The film which 
carried out metallic coating of the polymer or one field made to fill up with a 
conductive particle especially is sufficient. Furthermore, a film may accomplish 
several layers and may combine each of those properties. For example, it is also 
possible to use the mineral layer which has a conductive layer or a moisture 
obstruction property. Each class has the very thin thickness of the range of 
1/several 10 micron to several microns. 

[0021] A mineral layer is Si02 and the SiN mold to which vacuum spray adhesion 



or vacuum plasma adhesion adheres, and it deals in it. In order to obtain the 
protection to moisture, it is possible to also make the organic layer of a Parry rain 
mold (parylene type) adhere. 

[0022] The value which uses especially a conductive layer is because a 
conductive layer provides components with electromagnetic shielding. When 
ground connection of this layer must be carried out, in order to free the 
conducting sleeve region corresponding to the ground pad of a substrate, etching 
into the deformation film 40 is possible, and it is convenient. This hole is made 
from laser or mechanical ****** (part-like sawing). Furthermore, specifically, a 
deformation film is put on Taira and others to a socket by drawing 3 a's showing 
the plan of a substrate which has a hole 50, and carrying out inhalation of air 
through the hole. The ground ring 107 is equivalent to the ground pad shown in 
sectional view 3b in alignment with axial AA'. The deformation film 40 is 
especially etched on [ some ] the ground ring 107 on [ some ] a socket, as clearly 
shown by drawing 3 a. Therefore, it is possible to perform electric contact again 
with a pad 107 between the continuing electric conduction adhesion. 
[0023] The approach by this invention has the last protection stroke acquired by 
slushing further the resin 70 by which encapsulation was carried out to the whole 
plate. The resin by which encapsulation was carried out is epoxy mold resin with 
which it filled up with the mineral particle, and is in the head of the electric 
conduction affix 60 and the deformation film 40. The deformation film to which it 
adhered beforehand serves as an obstruction which prevents said resin by which 
encapsulation was carried out intruding between a substrate and components, as 
shown in drawing 4 a after that. 

[0024] By the standard approach, components are electrically inspected on a 
substrate after that, can put the mark separately, and as shown in drawing 4 b, 
they are separated mechanically. 

[0025] The batch type package approach by this invention follows, and offers 
advanced integrity by the thinness of a deformation film. Furthermore, a film and 
covering resin raise the mechanical strength of an assembly, and fit this 



approach to large-sized surface acoustic wave components completely (this is 
not the case of the package by the pack of standard hermetic sealing in a flip 
chip mold assembly). 

[0026] According to another deformation of this invention, instead of thick resin, 
adhesion of the 2nd deformation film is used in order to obtain the hermetic- 
sealing protection feature of components. The configuration configuration with 
which the 2nd deformation film 80 adhered to the head of a conductive layer 60, 
and conductive layer 60 the very thing has adhered to the front face of the 1st 
deformation film 40 in drawing 5 for this purpose is shown. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 has illustrated the components packed by the 
conventional technique. 

[Drawing 2 a] Drawing 2 a shows the stroke of the package approach by this 
invention. 

[Drawing 2 b] Drawing 2 b shows the stroke of the package approach by this 
invention. 



[Drawing 3 a] Drawing 3 a shows the stroke including reconstruction of electric 
contact by etching of a deformation film of the package approach by this 
invention. 

[Drawing 3 b] Drawing 3 b shows the stroke including reconstruction of electric 
contact by etching of a deformation film of the package approach by this 
invention. 

[Drawing 4 a] Finally drawing 4 a protects the components beforehand covered 
with the deformation film by thick resin, and shows the stroke which cuts 
components since it changes an individual exception. 

[Drawing 4 b] Finally drawing 4 b protects the components beforehand covered 
with the deformation film by thick resin, and shows the stroke which cuts 
components since it changes an individual exception. 

[Drawing 5] Drawing 5 shows the stroke of the last protection which used the 2nd 
deformation film. 
[Description of Notations] 

1 Semi-conductor Components 

2 Substrate 

1112 Flip chip mold contact 

21 22 Electric pad 

10 Components 

20 Substrate 

101 102 Connection pad 

103 104 Electric contact 

105 106 Middle electric conduction element 

201 202 Connection pad 

301 302 Bahia hall 

40 Deformation Film 

50 Hole 

107 Ground Ring 
60 Conductive Affix 



70 Encapsulation Resin 
80 2nd Deformation Film 
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DRAWINGS 



[Drawing 1] 




[Drawing 2 b] 




[Drawing 3 b] 
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[Drawing 4 a] 
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PROBLEM TO BE SOLVED: To provide a semiconductor device manufacturing 
method and a semiconductor device manufacturing apparatus with a resin-filling 
process, where productivity is satisfactory because resin filling is conducted with 
supply of resin within a short period of time and cavities are not left in the resin 
used for filling. 

SOLUTION: A sheet-type resin 6, which shows lower viscocity due to the 
softening by the heating process is allocated, leaving at least a part of the 



external circumference of a facedown joining type semiconductor element 1, to a 
semiconductor element joined with the facedown joining method on a substrate 3 
and the sheet-type resin 6 is made to have lower viscosity by heating the 
substrate 3, where the sheet-type resin 6 is allocated at the external 
circumference of the semiconductor element. Thereby, the resin is filled between 
the semiconductor element 1 1 and the substrate 3. Moreover, drawing in of a gas 
can be prevented by heating the resin under the evacuated condition, and 
moreover air gaps trapped in the resin can be eliminated by applying pressure. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which leaves and arranges a part of periphery section of 
said semiconductor device to said semiconductor device by which face down 
junction was carried out in the sheet-like resin with which a semiconductor device 
is softened on a substrate with the process which carries out face down junction, 
and heating, and viscosity falls, The manufacture approach of the semiconductor 
device characterized by having the process filled up with resin between said 
semiconductor devices and said substrates by heating said substrate with which 
said sheet-like resin has been arranged at the periphery section of said 
semiconductor device, and carrying out the viscosity down of said sheet-like 
resin. 

[Claim 2] The sheet-like resin with which a semiconductor device is softened on a 
substrate with the process which carries out face down junction, and heating, and 
viscosity falls To the periphery section of said semiconductor device by which 
face down junction was carried out, it is at least 50 - 75% of the periphery section 
of said semiconductor device. The process left and arranged, The manufacture 
approach of the semiconductor device characterized by having the process filled 
up with resin between said semiconductor devices and said substrates by 
heating said substrate with which said sheet-like resin has been arranged at the 
periphery section of said semiconductor device, and carrying out the viscosity 
down of said sheet-like resin. 

[Claim 3] The sheet-like resin with which a semiconductor device is softened on a 
substrate with the process which carries out face down junction, and heating, and 



viscosity falls To the periphery section of said semiconductor device by which 
face down junction was carried out, it is at least 0.5 - 25% of the periphery 
section of said semiconductor device. The process left and arranged, By heating 
said substrate with which said sheet-like resin has been arranged at the 
periphery section of said semiconductor device under reduced pressure, and 
carrying out the viscosity down of said sheet-like resin The manufacture 
approach of the semiconductor device characterized by having the process 
which is filled up with resin between said semiconductor devices and said 
substrates, subsequently gives an atmospheric pressure and is further filled up 
with resin. 

[Claim 4] The process which carries out face down junction of the semiconductor 
device on a substrate, and the sheet-like resin to which viscosity falls with 
heating At least 0.5 - 25% of the periphery section of said semi-conductor by 
which face down junction was carried out The process arranged so that it may 
leave and said semi-conductor may be covered, By heating said substrate 
arranged so that said sheet-like resin may cover said semiconductor device 
under reduced pressure, and carrying out the viscosity down of said sheet-like 
resin The manufacture approach of the semiconductor device characterized by 
having the process which is filled up with resin between said semiconductor 
devices and said substrates, subsequently gives an atmospheric pressure and is 
further filled up with resin. 

[Claim 5] Claim 1 characterized by having the process which performs preheating 
of said substrate which carried out face down junction of said semiconductor 
device before said process which arranges said sheet-like resin to said 
semiconductor device on said substrate thru/or the manufacture approach of the 
semiconductor device of four given in any 1 term. 

[Claim 6] Claim 1 characterized by making thickness of said sheet-like resin 
smaller than the sum of the component thickness of said semi-conductor by 
which face down junction was carried out, said semiconductor device, and the 
opening height of said substrate thru/or the manufacture approach of the 



semiconductor device of five given in any 1 term. 

[Claim 7] the viscosity at the time of heating said sheet-like resin to 50 - 200 ** - 
1 - 10,000 Pa-s it is -- the manufacture approach of the semiconductor device of 
six claim 1 characterized by things thru/or given in any 1 term. 
[Claim 8] A discharge means to discharge the gas in a vacuum chamber and said 
vacuum chamber, with a gas installation means to introduce gas in said vacuum 
chamber, and an arrangement means by which a semiconductor device is alike 
on the substrate by which face down junction was carried out, and arranges 
sheet-like resin The manufacturing installation of the semiconductor device 
characterized by having a heating means to heat said substrate with which said 
semiconductor device was joined and said sheet-like resin has been arranged, 
and the control means which controls each actuation of each of said means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
semiconductor device which carried out resin restoration between the 



semiconductor device of the substrate which carried out face down junction 
especially of the semiconductor device, and substrates, and of the circumference 
of a semiconductor device, and the manufacturing installation of the 
semiconductor device used for the manufacture about the manufacture approach 
of the semiconductor device which carried out resin restoration. 
[0002] 

[Description of the Prior Art] Since face down junction for the electrode terminal 
of a semiconductor device and the connection terminal of a substrate which are 
represented with flip chip junction can shorten connection distance compared 
with the case where a wire is used, it has many advantages, and it is used widely. 
By the way, the technical problem which a semiconductor device states to a 
substrate below at the process of resin restoration of the semiconductor device 
by which face down junction was carried out and which should be solved occurs. 
[0003] Drawing 9 shows the conventional example of the resin restoration 
approach of the semiconductor device by which face down junction was carried 
out. Liquefied resin 4 was applied to a part of semiconductor device periphery by 
which face down junction was carried out by the dispensing nozzle 5, and resin 
was made to permeate the opening of a semiconductor device 1 and a substrate 
3 by capillarity at the process which carries out resin restoration to the 
semiconductor device in which face down connection was made by flip CHIBBU 
junction, as shown in drawing 9 . Moreover, by applying liquefied resin again, 
after osmosis of the resin to an opening was completed, also when it was 
required to form a fillet, it was. 

[0004] In such a resin restoration approach, since the time amount which a 
process takes may have needed the time amount of spreading for the second 
time besides the first spreading time amount as time amount which applies resin 
and would include the time amount with which resin 4 is made to permeate the 
opening of a substrate and a semiconductor device, and it is filled up from the 
periphery of a semiconductor device 1 , it was difficult to raise productivity. The 
injection time of resin can consider being shortened by applying resin to a 



perimeter so that the periphery of a semiconductor device 1 may be enclosed, 
and making resin permeate from a perimeter. However, when the periphery of a 
semiconductor device 1 is altogether surrounded by resin 4, it leaves pore to the 
interior and there is a problem that this causes a hole. Moreover, since 
surrounding the periphery of a semiconductor device 1 by resin becomes 
extending the spreading range of resin and time amount of liquefied resin 
spreading by the dispensing nozzle will be lengthened, process time amount will 
be lengthened also by this. 

[0005] Moreover, although the viscosity of resin can be lowered using a diluent 
when it is liquefied and uses resin, the problem of becoming the cause of 
producing a hole also has evaporation of a diluent in resin. 
[0006] For this reason, as restoration resin, in ordinary temperature, viscosity is a 
solid-like highly and to use what can be made liquefied is tried by heating 
recently. However, if resin restoration between a semiconductor device and a 
substrate is performed as solid resin is made into the shape for example, of a 
frame in ordinary temperature and the semiconductor device on a substrate is 
surrounded, it fills up, while resin had incorporated the hole (void), and since 
there is a problem of producing a void poor [ so-called ] etc., this approach is still 
in a developmental stage as a manufacturing technology. 
[0007] 

[Problem(s) to be Solved by the Invention] Since this invention is made in view of 
such a situation, and carries out supply arrangement of the resin for a short time 
compared with the former and restoration can do it, productivity is good and the 
manufacture approach of a semiconductor device of performing resin restoration, 
without moreover generating a void, and the manufacturing installation of the 
semiconductor device, in which the manufacture is possible are offered. 
[0008] 

[Means for Solving the Problem] The process to which the manufacture approach 
of the semiconductor device of this invention carries out face down junction of the 
semiconductor device on a substrate, The process which leaves and arranges a 



part of periphery section of said semiconductor device to said semiconductor 
device by which face down junction was carried out in the sheet-like resin with 
which it softens with heating and viscosity falls, By heating said substrate with 
which said sheet-like resin has been arranged at the periphery section of said 
semiconductor device, and carrying out the viscosity down of said sheet-like 
resin, it is characterized by having the process filled up with resin between said 
semiconductor devices and said substrates. 

[0009] The sheet-like resin with which it softens with heating and viscosity falls in 
the manufacture approach of the semiconductor device of this invention in the 
periphery section of said semiconductor device by which face down junction was 
carried out At least 50 - 75% of the periphery section of said semiconductor 
device By heating said substrate with which it left, and has arranged and said 
sheet-like resin has been arranged at the periphery section of said 
semiconductor device, and carrying out the viscosity down of said sheet-like 
resin You may make it filled up with resin between said semiconductor devices 
and said substrates. 

[0010] According to this invention, resin is made into the shape of a sheet, and 
since supply arrangement is carried out, it can arrange in a right location in a 
short time, and can carry out by supply arrangement of resin becoming very easy 
compared with the former, and moreover putting the resin of the amount of rights 
in block. And at least 50 - 75% of the periphery section of a semiconductor 
device The sheet-like resin by which supply arrangement was left and carried out 
can perform the need and resin restoration which fully lowers viscosity and does 
not have a void by liquefying with moderate heating. 
[001 1] The part which it leaves in the above, without arranging the resin of a 
semiconductor device periphery is 50%. When it is the following, it closes, while 
resin had incorporated the gas, and it becomes easy to generate a void defect, 
and is 75%. Since resin liquefying and being filled up with the clearance between 
a semiconductor device and a substrate takes time amount when it exceeds, it is 
not desirable. As whenever [ stoving temperature / at this time ], the range of 50- 



200 degrees C is desirable, and the range of 70 - 170 ** is still more desirable. 
Resin can become hypoviscosity, whenever [ such stoving temperature ] can be 
well filled up with between a semiconductor device and substrates, and problems, 
such as degradation of the substrate by heat and a viscosity rise of the resin by 
the hardening reaction, can be avoided on the other hand. 
[0012] The sheet-like resin with which the manufacture approach of the 
semiconductor device of this invention is softened with heating, and viscosity falls 
To the periphery section of the semiconductor device by which face down 
junction was carried out on the substrate, it is at least 0.5 - 25% of the periphery 
section of a semiconductor device. Leave and carry out supply arrangement and 
the substrate with which this sheet-like resin has been arranged at the periphery 
section of a semiconductor device is heated under reduced pressure. By 
softening said sheet-like resin, carrying out a viscosity down, and liquefying, it is 
filled up with resin between said semiconductor devices and said substrates, and 
subsequently an atmospheric pressure may be given and it may be further filled 
up with resin. 

[0013] Thus, since it is efficiently filled up with resin as a part which it leaves, 
without arranging the resin of a semiconductor device periphery that what is 
necessary is just at least 0.5% when it heats under reduced pressure, the 
viscosity down of the sheet-like resin arranged at the periphery section of a 
semiconductor device is carried out and it is filled up with resin between a 
semiconductor device and said substrate, it is 25%. It is desirable that it is the 
following. 

[0014] The manufacture approach of the semiconductor device of this invention 
moreover, the sheet-like resin to which viscosity falls with heating Said substrate 
which has arranged so that it may leave at least 0.5 - 25% of the periphery 
section of said semi-conductor by which face down junction was carried out and 
said semi-conductor may be covered, and has been arranged so that said sheet- 
like resin may cover said semiconductor device is heated under reduced 
pressure. By carrying out the viscosity down of the sheet-like resin, it is filled up 



with resin between a semiconductor device and said substrate, and subsequently 
an atmospheric pressure may be given and it may be further filled up with resin. 
[0015] Thus, it can prevent incorporating pore in resin by heating sheet-like resin, 
liquefying, making it sink into the opening of a substrate and a semiconductor 
device, and performing the process filled and filled up with an opening under 
reduced pressure. Since the inside of a hole is decompressed when resin 
introduces a gas, and raises an atmospheric pressure and the hole is generated 
in resin after filling up resin with the bottom of ****** into an opening furthermore, 
where the shape of liquid is maintained, this can be extinguished with an 
atmospheric pressure. 

[0016] It is 0.1 Pa more preferably below 1 Pa that what is necessary is just to 
make small enough the amount of the gas which remains to resin as reduced 
pressure conditions in the above. It can consider as the following. Moreover, as 
conditions which give the atmospheric pressure in the above, it can consider as 
one atmospheric pressure which is atmospheric pressure, for example, and you 
may make it give a still higher atmospheric pressure if needed. 
[0017] Moreover, in this invention, before carrying out supply arrangement of said 
sheet-like resin at said semiconductor device on said substrate, preheating of the 
substrate with which face down junction of the semiconductor device was carried 
out may be performed. Since time amount compaction of a process which carries 
out heating liquefaction of the sheet-like resin, and carries out resin restoration 
can be performed by performing preheating, improvement in productivity is 
obtained further. 

[0018] In this invention, it is desirable to make thickness of sheet-like resin 
smaller than the sum of the component thickness of a semi-conductor, the 
semiconductor device, and the opening height of a substrate by which face down 
junction was carried out. By doing in this way, supply arrangement of the amount 
of suitable restoration resin can be carried out in a semiconductor device. 
[0019] the viscosity at the time of furthermore heating to 50 - 200 ** as said 
sheet-like resin in this invention -- 1 - 10,000 Pa-s it is - restoration resin can be 



used preferably. If the viscosity of resin becomes lower than this, it will flow out of 
a clearance, and if resin restoration is difficult and resin viscosity is higher than 
this, it will become very late in flow and restoration will become difficult, moreover, 
the viscosity of the resin at the time of heating to 50 - 200 ** - 1 0 - 1 ,000 Pa-s it 
is -- things -- more -- desirable -- and 30 - 300 Pa-s it is -- things are still more 
desirable, and when resin has such a viscosity value with heating, resin 
restoration of a required speed is attained. 

[0020] The sheet-like resin used for the manufacture approach of the 
semiconductor device of this invention can be used as the constituent containing 
thermosetting resin, an epoxy resin, polyimide resin, maleimide resin, silicone 
resin, phenol resin, polyurethane resin, acrylic resin, etc. can be mentioned, for 
example, and independent [ in these ] as thermosetting resin, - or it can combine 
and use. Moreover, various additives, such as a curing agent, a hardening 
accelerator, a flame retarder, a coloring agent, and a filler, can be made to 
contain in these resin. 

[0021] As an epoxy resin which can be used for the sheet-like resin used for this 
invention That what is necessary is just what has two or more epoxy groups in 1 
molecule For example, a biphenyl mold epoxy resin, A phenol novolak mold 
epoxy resin, a cresol novolak mold epoxy resin, The BORAKKU mold epoxy 
resin of a naphthol, the bisphenol A mold epoxy resin, A glycidyl ester mold 
epoxy resin, a glycidyl amine mold epoxy resin, The epoxy resin of the tris 
(hydroxyphenyl) alkane base obtained by carrying out epoxidation of the 
condensate of cycloaliphatic epoxy resin, a phenol or alkylphenols, and hydroxy 
BENZURU aldehydes, the epoxy resin of the tetrapod (hydroxyphenyl) alkane 
base, 2, 2', 4, and 4' - a - tetra-hydroxy benzophenone - The triglycidyl ether of 
para-aminophenol, poly allyl glycidyl ether, 1, 3, 5-triglycidyl ether-ized benzene 
and 2, 2', 4, and 4' - tetra-glycidoxy -- benzene -- ** -- independent in ********** 
and these resin - or it can combine and use. and the loadings of an epoxy resin - 
- the resin presentation whole - receiving - 5 - 25 % of the weight it is . 
[0022] Especially as a curing agent used for the sheet-like resin used by this 



invention, it is not the object restricted, for example, novolak mold phenol resin 
can be used preferably. 

[0023] The hardening accelerator used for the sheet-like resin used by this 
invention is not limited especially that amines, imidazole derivatives, diaza 
BIJIKURO alkenes, organic phosphines, zirconium alcoholates, and zirconium 
chelates should just be what promotes hardening of an epoxy resin. As a content 
of a hardening accelerator, it is usually an epoxy resin 100. It is 70-130 to the 
weight section. It is weight section extent. 

[0024] Moreover, it can be used combining a curing agent, being able to use for 
the sheet-like resin of this invention, the various thermoplastics, for example, the 
various engineering plastics etc., etc. which liquefy with heating. 
[0025] As a filler which the sheet-like resin furthermore used by this invention can 
be made to contain, quartz glass, a crystalline silica, fused silica, glass, an 
alumina, a calcium silicate, a barium sulfate, a magnesia, a nitriding silicon, 
alumimium nitride, metal particles, etc. are mentioned. Since a constituent 
becomes hypoviscosity when resin liquefies [ the configuration approximated 
spherically or spherically as a configuration of a filler ], it is desirable. And since 
the clearance between a semiconductor device and a substrate is permeated 
and a resin constituent is filled up, a value smaller than a clearance is preferably 
chosen as magnitude of a filler. Moreover, as loadings of a filler, it is 50 % of the 
weight to the whole resin constituent. By carrying out above, since the stability as 
a resin constituent -- humidity-tolerant reliability improves -- is acquired, it is 
desirable. 

[0026] It mixes using mixers, such as a Henschel mixer, and the obtained mixture 
is kneaded further, various additives, such as a curing agent, a hardening 
accelerator, a flame retarder, a coloring agent, and a filler, are added to an epoxy 
resin, and it is obtained [ the sheet-like resin of the above-mentioned constituent 
is fabricated in the shape of a sheet, and ]. As for the shaping consistency of a 
sheet, it is desirable that it is close to 100%, and, for this reason, it may fabricate 
it by reduced pressure-ization so that resin may not contain a gas as much as 



possible. Moreover, it is desirable to have a degasifying process in manufacture 
of sheet-like resin. 

[0027] In the manufacture approach of the semiconductor device of this invention, 
the process which performs hardening processing of resin, for example, the 
process of heat treatment, can be established to the semiconductor device which 
finished resin restoration. 

[0028] A discharge means by which the manufacturing installation of the 
semiconductor device of this invention discharges the gas in a vacuum chamber 
and said vacuum chamber, with a gas installation means to introduce gas in said 
vacuum chamber, and an arrangement means by which a semiconductor device 
is alike on the substrate by which face down junction was carried out, and 
arranges sheet-like resin Said semiconductor device is joined and it is 
characterized by having a heating means to heat said substrate with which said 
sheet-like resin has been arranged, and the control means which controls each 
actuation of each of said means. 

[0029] Since according to the method equipment of manufacture of the 
semiconductor device of this invention closure resin can be supplied by the 
shape of a sheet and it can be liquefied and filled up with heating, the productivity 
of the semiconductor device manufacture which can be set like a resin packer 
can be raised. 

[0030] In addition, in the manufacturing installation of the semiconductor device 
of this invention, the stage of preheating is prepared and it is made to carry out 
preheating of the substrate with which face down connection of the 
semiconductor device before supplying closure resin by the shape of a sheet was 
made. By carrying out like this, the productivity of the semiconductor device 
manufacture which can be set like a resin packer can be raised further. 
[0031] 

[Embodiment of the Invention] Next, based on the gestalt of implementation of 

invention, this invention is explained more concretely. 

[0032] (Gestalt 1 of operation) Drawing 1 is the mimetic diagram showing the 



gestalt of 1 implementation of the manufacture approach of the semiconductor 
device of this invention. In drawing, a semiconductor device and the sign 2 of a 
sign 1 are resin with which it filled up the bump and the sign 3 with the substrate 
and the sign 6, and filled up sheet-like resin and a sign 7 with the heater and the 
sign 9. 

[0033] It is drawing 1 (a1), and (a2) as shown, face down junction of the bump 2 
of a semiconductor device and the connection terminal of a substrate 3 is first 
carried out by the flip chip method. Next (b1), to the periphery of the 
semiconductor device 1 by which face down junction was carried out at the 
substrate 1 as shown for reaching (b2), it is at least 50 - 75% of the periphery 
section. It leaves and solid sheet-like resin 6 is arranged. (b1) is the case where 
sheet-like resin 6 has been arranged to two sides, drawing which has arranged 
sheet-like resin 6 to one side of a semiconductor device 1 , and (b2) a 
semiconductor device 1 , here. In addition, at least 50 - 75% of the periphery 
section As long as it leaves and arranges solid sheet-like resin 6, sheet-like resin 
may be distributed over three sides of a semiconductor device 1 , or four sides, 
and may be arranged. 

[0034] By heating the substrate which has arranged sheet-like resin 6 in the 
periphery section of a semiconductor device to 50 - 200 **, reduce the viscosity 
of sheet-like resin, make it liquefied, and it is made to permeate between the 
semiconductor devices and substrates by which face down junction was carried 
out, and is drawing 1 (c). Resin restoration can be carried out as shown. 
[0035] It is 50 - 75% of the periphery section of a semiconductor device about 
arrangement of sheet-like resin. When resin is heated and it liquefies by carrying 
out, it can prevent leaving pore to the interior and covering the periphery section. 
[0036] Thickness makes the above-mentioned sheet-like resin smaller than the 
value with which the opening of semiconductor device thickness, a 
semiconductor device, and a substrate was doubled. Namely, drawing 1 (a) And 
drawing 1 (b) It is made for the height of the resin-like sheet 6 not to exceed the 
height of 1 with a sectional view. By carrying out like this, generating of the 



problem by the amount of closure resin becoming superfluous can be prevented. 
[0037] (Gestalt 2 of operation) Drawing 2 is the mimetic diagram showing other 1 
operation gestalten of this invention. In drawing 2 , a sign 8 is a chamber and 
other signs are as common as drawing 1 . 

[0038] (a) of drawing 2 As shown, face down junction of the semiconductor 
device 1 is first carried out by the flip chip method at a substrate 3, and then, it is 
(b) of drawing 2 . It is at least 0.5 - 25% of the periphery section to the periphery 
of the semiconductor device 1 by which face down junction was carried out so 
that it might be shown. It leaves and sheet-like resin 6 is arranged. The substrate 
which has arranged sheet-like resin 6 in the periphery section of a semiconductor 
device Drawing 2 (c) While holding in a chamber so that it may be shown, it 
heats, after decompressing the inside of a chamber to 1 Pa or less using a 
vacuum pump. Reduce the viscosity of sheet-like resin, liquefy, it is made to 
permeate between the semiconductor devices and substrates by which face 
down junction was carried out, an atmospheric pressure is given into a chamber 
after that, and it is drawing 2 (atmospheric-air disconnection is also included) (d). 
Resin restoration is carried out like. 

[0039] It is the part which does not arrange the sheet-like resin of the periphery 
section of a semiconductor chip here At least 0.5 - 25% Since exhaust air of that 
inside is made through this part by leaving, it is prevented that pore arises, when 
resin liquefies and it is filled up with between a semiconductor device and 
substrates. 

[0040] Then, this can be extinguished, when a hole is in the resin with which it 
was filled up by introducing a gas in a chamber, for example, giving one 
atmospheric pressure while the viscosity of resin was low. 
[0041] (a) of drawing 3 - (I) It is the typical top view having shown the example of 
arrangement in the case of arranging sheet-like resin on the periphery of a 
semiconductor device. Arrangement of sheet-like resin is (a) of drawing 3 . - (I) 
As shown, it not only arranges to one side of the above-mentioned 
semiconductor device, and two sides, but it can use many arrangement patterns. 



In addition, (a) of drawing 3 - (I) It is not what showed the arrangement pattern 
typically and showed the rate of arrangement quantitatively. In case it carries out 
by these patterns, it adjusts so that it may leave without neither of the cases 
arranging resin in 50 - 75% of the periphery section of a semiconductor device. 
[0042] In addition, (m) of drawing 3 It is drawing showing the case where sheet- 
like resin has been arranged on the whole periphery of a semiconductor device, 
as an example of a comparison over this invention. 
[0043] (Gestalt 3 of operation) Drawing 4 is the mimetic diagram of the 
manufacture approach of the semiconductor device of this invention showing the 
gestalt of other 1 operations further, (a) of drawing 4 As shown, face down 
junction of the semiconductor device 1 is first carried out by the flip chip method 
at a substrate 3, and then, it is (b) of drawing 4 . At least 0.5 - 25% of the 
periphery section of the semiconductor device 1 by which face down junction was 
carried out so that it might be shown It leaves, and sheet-like resin 6 is arranged 
so that a semiconductor device 1 may be covered. 

[0044] The substrate which has arranged sheet-like resin 6 to the semiconductor 
device Drawing 4 (c) A vacuum pump is used, while holding in a chamber 8 so 
that it may be shown. The inside of a chamber 8 for example, by heating by the 
basis decompressed to 1Pa or less Reduce the viscosity of sheet-like resin 6, 
make it liquefied, it is made to permeate between the semiconductor devices and 
substrates by which face down junction was carried out, for example, one 
atmospheric pressure is given into a chamber after that, and it is drawing 4 (c). 
Resin restoration is carried out like. It is the part which does not arrange the 
sheet-like resin of the periphery section of a semiconductor chip At least 0.5 - 
25% Since exhaust air of that inside is made through this part by leaving, it can 
prevent producing pore, when resin liquefies and it is filled up with between a 
semiconductor device and substrates. 

[0045] (a) of drawing 5 - (m) It is the typical top view having shown the example 
of arrangement in the case of arranging sheet-like resin so that a semiconductor 
device may be covered. As shown in drawing 5 , many arrangement patterns can 



be used for arrangement of sheet resin, drawing 2 - setting - any case - at least 
0.5 - 25% of the periphery section of a semiconductor device **** -- it has left, 
without arranging resin. 

[0046] In addition, (n) of drawing 5 It is drawing in the case of having arranged 
sheet-like resin, without leaving the part which does not arrange resin to the 
periphery section of a semiconductor device as an example of a comparison over 
this invention, so that the whole semiconductor device may be covered. 
[0047] (Gestalt 4 of operation) (a) of drawing 6 - (d) It is the mimetic diagram 
showing 1 operation gestalt of further others of this invention. 
[0048] It is drawing (b) before arranging sheet-like resin to the substrate with 
which face down junction of the above-mentioned semiconductor device was 
carried out, as shown in drawing 6 . Preheating is performed. By carrying out like 
this, it can heat, after arranging sheet-like resin, and it can bring liquefying and 
being filled up with resin forward notably, and the large improvement in 
productivity can be obtained. 

[0049] (Gestalt 5 of operation) Drawing 7 is the typical top view showing 1 
operation gestalt of the manufacturing installation of the semiconductor device of 
this invention. Moreover, drawing 8 is the flow chart showing the procedure of 
performing resin restoration of a semiconductor device using the manufacturing 
installation of this semiconductor device. 

[0050] In the manufacturing installation of the semiconductor device of drawing 7 , 
a sign 1 1 is a sheet-like resin supply stage, a sign 12 is a heating stage, and the 
heating stage 12 is installed in the chamber 10 made airtightly. 
[0051] The procedure of a process in which the equipment of drawing 7 was 
used is described according to the flow chart of drawing 8 R> 8 below. The 
substrate 3 which joined the semiconductor device first is set to the sheet-like 
resin supply stage 1 1 (A). It sets on the sheet-like resin supply stage 12, and is 
X-Y-Z. From the sheet-like resin chuck 13 controlled by the robot 15, sheet-like 
resin 6 is supplied on a substrate (B). The location of a substrate 3 is (C) which 
that location is recognized and corrects the location of the sheet-like resin chuck 



13 based on this recognition with the recognition camera 14 here. . In addition, 
preheating equipment is formed in the sheet-like resin supply stage 12, and you 
may enable it to perform preheating. 

[0052] Next, the substrate with which sheet-like resin was supplied is (D) sent 
into the heating stage 12 in a chamber 10. . The closing motion bulb 17 is 
opened, the gas in a chamber is exhausted with a vacuum pump 19, it changes 
into sufficient reduced pressure condition, and a chamber 10 is (E), when it 
connects with the vacuum pump 19 which is an exhauster through the closing 
motion bulb 17 and the substrate with which sheet-like resin was supplied is sent 
in. (F) with which heating is performed, resin liquefies and between a 
semiconductor device and substrates is filled up with resin . 
[0053] Under the present circumstances, opening of the partial resin which resin 
has not been arranged in the periphery of a semiconductor device, but had 
become an exhaust port to the clearance between a semiconductor device and a 
substrate is closed when sheet-like resin liquefies. In addition, the resin opening 
breech operating mechanism 21 can be established, and opening of resin can 
also be closed using this. 

[0054] Next, (G) which closes the closing motion bulb 17, and opens the closing 
motion bulb 18, introduces a gas in a chamber 10 from a bomb 20, for example, 
is made into atmospheric pressure . Where the resin around a semiconductor 
device is connected completely, even if a hole is located in the interior of resin, 
the inside of a hole is in sufficient reduced pressure condition. Therefore, a hole 
is crushed by differential pressure with atmospheric pressure, and the hole inside 
resin can be extinguished. 

[0055] (Example 1) 0.3mm in thickness which uses an epoxy resin, novolak mold 
phenol resin, and spherical silica powder as a principal component About sheet- 
like resin (viscosity 4.0 Pa-s in 130 degrees C), it is 10mmx10mmx0.4mm. After 
carrying out supply arrangement of the semiconductor device at 40% of the 
periphery of the semiconductor device on the substrate which carried out flip chip 
junction, it heated and liquefied to 130 **, and was filled up with sheet-like resin 



between the semiconductor device and the substrate. Consequently, resin 
restoration was able to be performed, without generating a void. 
[0056] 25 - 50% of periphery of the semiconductor device on a substrate When 
supply arrangement of the resin was carried out and resin restoration was 
performed on the same conditions as the above, it turned out that it can be filled 
up with resin without generating of a void. 

[0057] (Example 1 of a comparison) Sheet-like resin has been arranged on all 
the peripheries of the semiconductor device on another side and a substrate, and 
resin restoration was performed between the semiconductor device and the 
substrate on the same conditions as the above-mentioned example 1. 
Consequently, generating of a void was accepted. Moreover, 50% of periphery of 
the semiconductor device on a substrate When it exceeded and supply 
arrangement of the sheet-like resin was carried out, it turned out that the 
frequency which a void generates becomes high. 

[0058] (Example 2) About the same sheet-like resin as the above-mentioned 
example 1 , it is 2% of the periphery of the semiconductor device on the same 
substrate as the above. After leaving and carrying out supply arrangement, it 
holds in a vacuum chamber, and it is 0.1 Pa with a vacuum pump. It 
decompressed and heated to 130 **, and it liquefied and was filled up with sheet- 
like resin between the semiconductor device and the substrate. Consequently, it 
turned out that resin restoration can be performed, without generating a void. 
[0059] (Example 2 of a comparison) Supply arrangement of the resin was carried 
out at all the peripheries of the semiconductor device on a substrate, and resin 
was filled up with the same conditions as the above-mentioned example 2 
between the semiconductor device and the substrate. Consequently, generating 
of a void was accepted in resin. 

[0060] Moreover, when resin restoration was performed on the same conditions 
as the above-mentioned example 2 only by leaving without resin carrying out 
supply arrangement of the less than 0.5% of the periphery of the semiconductor 
device on a substrate, it turned out that the frequency of generating of a void 



becomes high. 

[0061] (Example 3) About the same sheet-like resin as the above-mentioned 
example 1, it is 2% of the periphery of the semiconductor device on the same 
substrate as the above. After carrying out supply arrangement so that it may 
leave and a semiconductor device may be covered, it holds in a vacuum 
chamber, and it is 0.1 Pa with a vacuum pump. It decompressed and heated to 
130 **, and it liquefied and was filled up with sheet-like resin between the 
semiconductor device and the substrate. Consequently, it turned out that resin 
restoration can be performed, without generating a void. 

[0062] (Example 3 of a comparison) Supply arrangement of the resin was carried 
out so that all the semiconductor devices on a substrate might be covered, and 
resin was filled up with the same conditions as the above-mentioned example 2 
between the semiconductor device and the substrate. Consequently, generating 
of a void was accepted in resin. 

[0063] Moreover, only by leaving without resin carrying out supply arrangement 
of the less than 0.5% of the periphery of the semiconductor device on a substrate, 
when supply arrangement of the resin was carried out and resin restoration was 
performed on the same conditions as the above-mentioned example 3 so that a 
semiconductor device may be covered, it turned out that the frequency of 
generating of a void becomes high. 

[0064] (Example 4) In the above-mentioned example 1, before supplying sheet- 
like resin to the semiconductor device on a substrate, preheating of the substrate 
which joined the semiconductor device was carried out to 60 degrees C. 
Consequently, heating time was shortened and the process time amount of resin 
restoration was able to be shortened. 
[0065] 

[Effect of the Invention] According to this invention, in the case of the resin 
restoration of a semiconductor device by which face down junction was carried 
out on the substrate, since supply of resin is performed by the shape of a sheet, 
compared with the conventional resin supply which supplies the liquid which has 



viscosity, supply time amount is shortened sharply. And the poor void by the gas 
which occurs from the contamination and resin of air can be prevented by 
performing resin restoration under reduced pressure. Since sheet-like resin can 
arrange the resin of a predetermined amount correctly to a position unlike a 
viscous liquid, manufacture of a semiconductor device also with little [ according 
to this invention, there is little dispersion in the amount of restoration resin, and ] 
dispersion in the restoration configuration by resin is possible. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown typically 1 operation gestalt of the 
manufacture approach of the semiconductor device of this invention. 
[Drawing 2] It is drawing having shown typically other 1 operation gestalten of the 
manufacture approach of the semiconductor device of this invention. 
[Drawing 3] It is the typical top view having shown the example of arrangement 
and the example of a comparison in the case of arranging sheet-like resin on the 
periphery of the semiconductor device of this invention. 
[Drawing 4] It is drawing having shown typically 1 operation gestalt of further 



others of the manufacture approach of the semiconductor device of this invention. 
[Drawing 5] It is the typical top view having shown the example of arrangement 
and the example of a comparison in the case of arranging sheet-like resin so that 
a semiconductor device may be covered. 

[Drawing 6] It is the mimetic diagram showing 1 operation gestalt of further others 
of the manufacture approach of the semiconductor device of this invention. 
[Drawing 7] It is the typical top view showing 1 operation gestalt of the 
manufacturing installation of the semiconductor device of this invention. 
[Drawing 8] It is the flow chart showing an example like the resin packer using 
the manufacturing installation of the semiconductor device of drawing 7 . 
[Drawing 9] It is drawing having shown an example of the semiconductor device 
by the conventional technique by which face down junction was carried out, and 
the process filled up with resin between substrates in the ** type. 
[Description of Notations] 

1 ... Semiconductor device 2 ... Bump 3 ... Substrate, 4 ... Liquefied resin 5 ... 
Dispensing nozzle, 6 ... Sheet-like resin 7 ... Heater 8 ... Chamber, 9 ... Resin 
10 ... Chamber 1 1 ... Sheet-like resin supply stage, 12 ... Heating stage 13 ... 
Sheet-like resin chuck, 14 ... Recognition camera 15 ... X-Y-Z robot, 16 ... Sheet- 
like resin receipt cassette 17 18 ... Closing motion cock 19 ... Vacuum pump 20 ... 
Bomb 21 ... Resin opening breech operating mechanism. 
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PROBLEM TO BE SOLVED: To prevent the surface of a semiconductor chip 
from being flawed. 

SOLUTION: This semiconductor device is of so-called 'chip-on-chip structue' and 
is constituted by stacking a subordinate chip 2 on the surface of a master chip 1 
and jointing the chips together. A hollow part 5 is formed between the master 
chip 1 and the subordinate chip 2, and is filled with air. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device which is a semiconductor device constituted 
by holding in a package the assembly which the front face of a semiconductor 
chip is made to counter a solid-state front face, joins to it, and is obtained, and is 
characterized by forming the centrum surrounded with the ingredient of the 
above-mentioned package between the above-mentioned solid-state front face 
and the above-mentioned semiconductor chip. 

[Claim 2] The semiconductor device according to claim 1 characterized by mixing 
the filler of a larger particle size than spacing between the above-mentioned 
solid-state front face and the front face of the above-mentioned semiconductor 
chip in the ingredient of the above-mentioned package. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device of flip- 
chip bonding structure which the front face of the chip-on chip structure and the 
semiconductor chip which lay other semiconductor chips on top of the front face 
of a semiconductor chip, and are joined to it is made to counter a wiring substrate, 
and is joined. 
[0002] 

[Description of the Prior Art] The semiconductor device of chip-on chip structure 
which laid other semiconductor chips on top of the front face of a semiconductor 
chip, and was joined to it from the former is known. In the semiconductor device 
of such chip-on chip structure, as shown in drawing 2 , it is joined to the 
semiconductor chip 92 of another side by the so-called face down method, and 
one semiconductor chip 91 is connected by two or more bumps 93 prepared 
between this semiconductor chip 92 so that predetermined spacing may be 
maintained, and each other is connected electrically. And the closure of between 
the front faces where semiconductor chips 91 and 92 counter is carried out by 
resin 94, the closure of this semiconductor chip 91 and the semi-conductor 
module which closes between 92 by resin 94 and is obtained is further carried 
out by mold resin, and it is held in the package (not shown). 
[0003] 

[Problem(s) to be Solved by the Invention] However, into a semiconductor chip 
91 and the resin 94 which closes between 92, in order to double the coefficient of 
thermal expansion of this resin 94 with the coefficient of thermal expansion of 
semiconductor chips 91 and 92, the granular objects (filler) 95, such as a silica, 
are mixed. Therefore, the surface protective coat currently formed in the 
outermost surface of semiconductor chips 91 and 92 was damaged by the filler 
95 in resin 94, and there was a possibility that the engine performance of 
semiconductor chips 91 and 92 might deteriorate. 



[0004] Then, the purpose of this invention is offering the semiconductor device 
which can prevent solving an above-mentioned technical technical problem and 
the front face of a semiconductor chip getting damaged. 
[0005] 

[The means for solving a technical problem and an effect of the invention] 
Invention according to claim 1 for attaining the above-mentioned purpose is a 
semiconductor device constituted by holding in a package the assembly which 
the front face of a semiconductor chip is made to counter a solid-state front face, 
joins to it, and is obtained, and is a semiconductor device characterized by 
forming the centrum surrounded with the ingredient of the above-mentioned 
package between the above-mentioned solid-state front face and the above- 
mentioned semiconductor chip. 

[0006] The above-mentioned solid-state front face may be a front face of other 
semiconductor chips, and may be a front face of wiring substrates, such as a 
leadframe, for example. According to this invention, the centrum is formed 
between the front face of the solid-state held in the package, and the front face of 
a semiconductor chip. Thereby, since a centrum will be faced the front face of a 
semiconductor chip, there is no possibility that the front face of a semiconductor 
chip may be damaged. Therefore, there is no possibility of causing the 
performance degradation of the semiconductor chip by a front face being 
damaged. 

[0007] In addition, you may fill up with air or inert gas, and the above-mentioned 
centrum may be a vacuum. When the centrum is filled up with inert gas, or when 
the centrum is made into the vacuum, the performance degradation of a 
semiconductor chip can be prevented further. Invention according to claim 2 is a 
semiconductor device according to claim 1 characterized by mixing the filler of a 
larger particle size than spacing between the above-mentioned solid-state front 
face and the front face of the above-mentioned semiconductor chip in the 
ingredient of the above-mentioned package. 

[0008] When two or more kinds of fillers are mixed in the ingredient of the above- 



mentioned package, each particle size of the filler currently mixed into the 
package ingredient is larger than spacing between the above-mentioned solid- 
state front face and the front face of the above-mentioned semiconductor chip, 
and, as for the filler of a particle size smaller than this spacing, not being mixed 
into the ingredient of the above-mentioned package is desirable. The granular 
filler is mixed in the ingredient of a package in order to mainly double the 
coefficient of thermal expansion of the above-mentioned package with the 
coefficient of thermal expansion of the above-mentioned semiconductor chip. 
According to this invention, since particle size is larger than spacing between a 
solid-state front face and the front face of a semiconductor chip, the filler 
contained in the ingredient of a package does not advance between a solid-state 
front face and the front face of a semiconductor chip. Therefore, by the filler in a 
package ingredient, there is no possibility that the front face of a semiconductor 
chip may be damaged, and the performance degradation of a semiconductor 
chip can be prevented further. 
[0009] 

[Embodiment of the Invention] Below, the gestalt of implementation of this 
invention is explained to a detail with reference to an accompanying drawing. 
Drawing 1 is the illustration-sectional view showing the outline configuration of 
the semiconductor device concerning 1 operation gestalt of this invention. This 
semiconductor device is the so-called semiconductor device of chip-on chip 
structure, and is constituted by laying the child chip 2 on top of the front face 1 1 
of the parent chip 1 , and joining to it. 

[0010] The parent chip 1 consists of a silicon chip. The front face 1 1 of the parent 
chip 1 is a front face by the side of the activity surface field in which functional 
devices, such as a transistor, were formed in the semi-conductor substrate, and 
the outermost surface is covered by the surface protective coat which consists of 
silicon nitride. The child chip 2 consists of a silicon chip. The front face 21 of the 
child chip 2 is a front face by the side of the activity surface field in which 
functional devices, such as a transistor, were formed in the semi-conductor 



substrate, and the outermost surface is covered by the surface protective coat 
which consists of silicon nitride. The child chip 2 is joined to the parent chip 1 by 
the so-called face down method which made the front face 21 counter the front 
face 11 of the parent chip 1, and where the predetermined spacing D is 
maintained between the front faces 1 1 of the parent chip 1 by two or more bumps 
B prepared between the parent chips 1, while being supported, electrical 
connection with the parent chip 1 is attained. 

[001 1] After bonding of the semi-conductor module which was made to join the 
parent chip 1 and the child chip 2, and was constituted is carried out to a 
leadframe 3, the closure of it is carried out into a package 4 by being set in the 
cavity of the metal mold which is not illustrated and performing a resin seal 
process. At this resin seal process, the above-mentioned semi-conductor module 
by which bonding was carried out to the leadframe 3 is set in the cavity of the 
metal mold formed for example, into the air ambient atmosphere. Then, the resin 
ingredient which constitutes a package 4 is poured in into a cavity. This resin 
ingredient mixes the filler 41 for doubling coefficient of thermal expansion with 
the parent chip 1 and the child chip 2 into synthetic resin, such as an epoxy resin. 
This filler 41 is the granular object of a silica, and that particle size R is formed 
more greatly than the spacing D formed between the parent chip 1 and the child 
chip 2. In addition, when two or more kinds of fillers are mixed into the resin 
ingredient, the particle size of all fillers is formed more greatly than the above- 
mentioned spacing D. 

[0012] The resin ingredient poured in into the cavity covers all the perimeters of a 
semi-conductor module, and tends to advance between the parent chip 1 and the 
child chip 2 further. However, since this resin seal process is performed in the air 
ambient atmosphere, penetration of the resin ingredient of a between [ the parent 
chip 1 and the child chips 2 ] is prevented by the air which exists between the 
parent chip 1 and the child chip 2. Consequently, the semiconductor device 
which has a centrum 5 between the parent chip 1 and the child chip 2 is 
completed by air's remaining between the parent chip 1 and the child chip 2, and 



a resin ingredient's hardening in this condition, and forming a package 4. 
[0013] As mentioned above, according to this operation gestalt, the centrum 5 is 
formed between the parent chips 1 and the child chips 2 which were held in the 
package 4, and the centrum 5 is faced the front face of the parent chip 1 and the 
child chip 2. In other words, unlike the conventional configuration, the closure of 
between the parent chip 1 and the child chips 2 is not carried out by resin. 
Therefore, there is no possibility that the surface protective coat currently formed 
in the front face of the parent chip 1 and the child chip 2 may be damaged by the 
filler contained in resin. Therefore, there is no possibility of causing the 
performance degradation of the parent chip 1 and the child chip 2 by a surface 
protective coat being damaged. 

[0014] Moreover, since particle size R is larger than the spacing D formed 
between the parent chip 1 and the child chip 2, the filler 41 contained in the resin 
ingredient which constitutes a package 4 does not advance between the parent 
chip 1 and the child chip 2. Therefore, there is also no possibility that the surface 
protective coat currently formed in the front face of the parent chip 1 and the child 
chip 2 of the filler 41 may be damaged. Although 1 operation gestalt of this 
invention was explained, this invention can also be carried out with other 
gestalten. For example, although [ an above-mentioned operation gestalt ] the 
process which forms a package 4 and carries out the resin seal of the parent chip 
1 and the child chip 2 is performed in an air ambient atmosphere, this resin seal 
process may be performed in a vacuum. In this case, since the inside of the 
centrum 5 between the parent chip 1 and the child chip 2 serves as a vacuum, it 
can raise the adhesion of the parent chip 1 and the child chip 2. Moreover, a 
resin seal process may be performed in inert gas ambient atmospheres, such as 
nitrogen gas. In this case, since the inside of the centrum 5 between the parent 
chip 1 and the child chip 2 is filled with inert gas, the performance degradation of 
the parent chip 1 and the child chip 2 can be prevented further. 
[0015] Moreover, although [ the parent chip 1 and the child chip 2 ] it is the chip 
which all consists of silicon, they may be a semiconductor chip which used the 



semiconductor material of other arbitration, such as compound semiconductors 
(for example, GaAs semiconductor etc.) and a germanium semiconductor, other 
than silicon. In this case, the semiconductor material of the child chip 2 may be 
the same as the semiconductor material of the parent chip 1, and may differ from 
each other. Moreover, with an above-mentioned operation gestalt, although chip- 
on chip structure was taken up, this invention is applicable also to the flip-chip 
bonding structure which the front face of a semiconductor chip is made to 
counter wiring substrates, such as a leadframe, and is joined. 
[0016] In addition, it is the range of the matter indicated by the claim, and it is 
possible to perform various design changes. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the illustration-sectional view showing the outline configuration of 
the semiconductor device concerning 1 operation gestalt of this invention. 
[Drawing 2] It is an illustration-sectional view for explaining the trouble which the 
semiconductor device to which the closure of between a parent chip and child 
chips was carried out by resin has. 



[Description of Notations] 

1 Parent Chip (Solid-state) 

1 1 Front Face (Solid-state Front Face) 

2 Child Chip (Semiconductor Chip) 

21 Front Face (Front Face of Semiconductor Chip) 

4 Package 

41 Filler (Filler Contained in Ingredient of Package) 

5 Centrum 

D Spacing (spacing between a solid-state front face and the front face of a 

semiconductor chip) 

R Particle size (particle size of a filler) 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a mechanical joint between a connecting 
electrode of an electronic part and a conductor pattern of a mounting board to be 
improved in strength and stability through a simple process without having an 
adverse effect on the operation of the electronic part. 

SOLUTION: In a method for manufacturing the electronic device, the electronic 
part 13 and the mounting board 11 are arranged so as to make one side 13a of 
the electronic part 13 confront one side 11a of the mounting board 11, and the 
connecting electrode 14 of the electronic part 13 is electrically connected and 
mechanically joined to the conductor pattern 12 of the mounting board 1 1 . Then, 
a resin film 15 is disposed on the electronic part 13 and the mounting board 11, 
and an ambient air is reduced in pressure, by which the resin film 15 is changed 
in shape so as to come into close contact with the side 13b of the electronic part 
13 opposite to the mounting board 1 1 and one side 1 1a of the mounting board 1 1 
around the electronic part 13. Next, the resin film 15 is bonded to the mounting 
board 1 1 by heating. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the mounting substrate which has the conductor pattern exposed in 
one field, and one field, it has a connection electrode. It is arranged so that the 
field which has this connection electrode may counter one field of said mounting 
substrate. So that said connection electrode is electrically connected to the 
conductor pattern of said mounting substrate, and it may be the manufacture 
approach of the electronic instrument equipped with the electronic parts joined 
mechanically and one field of said electronic parts may counter one field of said 
mounting substrate The process which arranges said electronic parts and 
mounting substrate and is joined mechanically [ connect the connection electrode 



of said electronic parts to the conductor pattern of said mounting substrate 
electrically, and ], The process which arranges a resin film so that said electronic 
parts and a mounting substrate may be covered, and by decompressing the gas 
around said mounting substrate, electronic parts, and a resin film So that said 
resin film may stick to the field of the opposite side, and one field of the mounting 
substrate in the surrounding part of electronic parts with the mounting substrate 
of electronic parts and may cover electronic parts and a mounting substrate The 
manufacture approach of the electronic instrument characterized by having the 
process to which the configuration of said resin film is changed, and the process 
which pastes up said resin film on said mounting substrate. 
[Claim 2] Said resin film is the manufacture approach of the electronic instrument 
according to claim 1 characterized by closing said electronic parts. 
[Claim 3] The manufacture approach of the electronic instrument according to 
claim 1 or 2 characterized by forming space between one field of said electronic 
parts, and one field of said mounting substrate. 

[Claim 4] The process which pastes up said resin film is the manufacture 
approach of the electronic instrument according to claim 1 to 3 characterized by 
pasting up a resin film on a mounting substrate by stiffening a resin film, after 
heating said resin film and making it said resin film have a fluidity. 
[Claim 5] The process to which the configuration of said resin film is changed is 
the manufacture approach of the electronic instrument according to claim 1 to 4 
which is in the condition of having softened said resin film, and is characterized 
by changing the configuration of a resin film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
electronic instrument equipped with a mounting substrate and the electronic parts 
mounted in this mounting substrate. 
[0002] 

[Description of the Prior Art] As for a surface acoustic element, the Kushigata 
electrode is formed in one field of a piezo-electric substrate. This surface 
acoustic element is widely used for the filter in mobile communication equipment, 
such as a cellular phone, etc. 

[0003] By the way, electronic parts, such as semi-conductor components, are 
used in many cases with the gestalt of the package which has the structure 
where electronic parts were mounted on the mounting substrate, and the 
conductor pattern of a mounting substrate was electrically connected with the 
connection electrode of electronic parts, and the closure of the electrical 
installation part of the connection electrode of electronic parts and the conductor 
pattern of a mounting substrate was carried out. It is also the same as when 
electronic parts are surface acoustic elements. In addition, in this application, the 
thing equipped with a mounting substrate and the electronic parts mounted in this 
mounting substrate is called electronic instrument. 

[0004] In an electronic instrument, it roughly divides into the electrical installation 
approach of the connection electrode of electronic parts, and the conductor 
pattern of a mounting substrate, and there are face down bonding which 



arranges electronic parts so that the field which has the connection electrode of 
electronic parts may turn to a mounting substrate, and face up bonding to which 
the field which has the connection electrode of electronic parts arranges 
electronic parts so that a mounting substrate may turn to the opposite side in it. 
For the miniaturization of an electronic instrument, the face down bonding is 
more advantageous. 

[0005] It is common for it to be filled up with under-filling material between 
electronic parts and a mounting substrate, and to close the electrical installation 
part of the connection electrode of electronic parts and the conductor pattern of a 
mounting substrate by the manufacture approach of the conventional electronic 
instrument which adopted face down bonding, after connecting electrically the 
connection electrode of electronic parts and the conductor pattern of a mounting 
substrate. 

[0006] However, since there is a problem peculiar to a surface acoustic element 
when electronic parts are surface acoustic elements, the above general 
approaches are not then used. A problem peculiar to a surface acoustic element 
is making it the resin for the closures etc. not contact the surface acoustic wave 
propagation field in the front face of a surface acoustic element, as the Kushigata 
electrode is formed in that front face, and actuation of a surface acoustic element 
is not affected in a surface acoustic element, while it is necessary to close a 
surface acoustic element so that foreign matters, such as moisture and dust, may 
not adhere to this Kushigata electrode. 

[0007] Therefore, as the manufacture approach of an electronic instrument in 
case electronic parts are surface acoustic elements conventionally, after 
connecting electrically the connection electrode of a surface acoustic element, 
and the conductor pattern of a mounting substrate, the method of enclosing a 
surface acoustic element and performing the closure by the structure like the cap 
formed by the ceramic metallurgy group etc., was used, for example. As the 
manufacture approach of others of an electronic instrument in case electronic 
parts are surface acoustic elements, after connecting electrically the connection 



electrode of a surface acoustic element, and the conductor pattern of a mounting 
substrate, there is a method of enclosing the perimeter of a surface acoustic 
element by side philharmonic material, and performing the closure. 
[0008] 

[Problem(s) to be Solved by the Invention] By the approach of enclosing a 
surface acoustic element and performing the closure by the structure like a cap 
among the manufacture approaches of an electronic instrument in case 
electronic parts are surface acoustic elements, there is a trouble that the 
miniaturization of an electronic instrument is difficult. Moreover, by this approach, 
the above-mentioned structure has the trouble that improvement in the 
reinforcement of the mechanical junction to the connection electrode of a surface 
acoustic element and the conductor pattern of a mounting substrate or the 
stability of junction cannot be aimed at in order not to contribute to mechanical 
junction to the connection electrode of a surface acoustic element, and the 
conductor pattern of a mounting substrate. 

[0009] Moreover, by the approach of enclosing the perimeter of a surface 
acoustic element by side philharmonic material among the manufacture 
approaches of an electronic instrument in case electronic parts are surface 
acoustic elements, and performing the closure, there is a trouble that there is a 
possibility that side philharmonic material may enter the surface acoustic wave 
propagation field in the front face of a surface acoustic element. 
[0010] In addition, also in the case of RF passive circuit elements [ vibrator or ], 
not only a surface acoustic element but electronic parts may affect actuation of 
electronic parts, if the resin for the closures etc. contacts the front face of 
electronic parts. Therefore, the above-mentioned trouble is the same not only 
when electronic parts are surface acoustic elements, but about the case where 
electronic parts are vibrator and RF passive circuit elements. 
[001 1] This invention was made in view of this trouble, that 1st purpose is the 
manufacture approach of the electronic instrument equipped with a mounting 
substrate and the electronic parts mounted in this mounting substrate, and is an 



easy process, and it is for providing about the manufacture approach of an 
electronic instrument of having enabled it to aim at improvement in the 
reinforcement of the mechanical junction to the connection electrode of electronic 
parts, and the conductor pattern of a mounting substrate, or the stability of 
junction, without affecting actuation of electronic parts. 

[0012] The 2nd purpose of this invention is to offer the manufacture approach of 
the electronic instrument which enabled it to close electronic parts, without in 
addition to the 1st purpose of the above, being an easy process and affecting 
actuation of electronic parts. 
[0013] 

[Means for Solving the Problem] The mounting substrate which has the 
conductor pattern which exposes the manufacture approach of the electronic 
instrument of this invention in one field, It is arranged so that the field which has 
a connection electrode in one field and has this connection electrode may 
counter one field of a mounting substrate. So that a connection electrode is 
electrically connected to the conductor pattern of a mounting substrate, and it 
may be the approach of manufacturing the electronic instrument equipped with 
the electronic parts joined mechanically and one field of electronic parts may 
counter one field of a mounting substrate The process which arranges electronic 
parts and a mounting substrate and is joined mechanically [ connect the 
connection electrode of electronic parts to the conductor pattern of a mounting 
substrate electrically and ], The process which arranges a resin film so that 
electronic parts and a mounting substrate may be covered, and by 
decompressing the gas around a mounting substrate, electronic parts, and a 
resin film It has the process to which the configuration of a resin film is changed, 
and the process which pastes up a resin film on a mounting substrate so that a 
resin film may stick to the field of the opposite side, and one field of the mounting 
substrate in the surrounding part of electronic parts with the mounting substrate 
of electronic parts and may cover electronic parts and a mounting substrate. 
[0014] By the manufacture approach of the electronic instrument of this invention, 



with the mounting substrate of electronic parts, a resin film covers electronic 
parts and a mounting substrate so that it may stick to the field of the opposite 
side, and one field of the mounting substrate in the surrounding part of electronic 
parts, and it pastes them up on a mounting substrate. And the mechanical 
junction to the connection electrode of electronic parts and the conductor pattern 
of a mounting substrate is reinforced with this resin film. 

[0015] In the manufacture approach of the electronic instrument of this invention, 
a resin film may close electronic parts. Moreover, in the manufacture approach of 
the electronic instrument of this invention, space may be formed between one 
field of electronic parts, and one field of a mounting substrate. 
[0016] Moreover, in the manufacture approach of the electronic instrument of this 
invention, the process which pastes up a resin film may paste up a resin film on a 
mounting substrate by stiffening a resin film, after heating a resin film and making 
it a resin film have a fluidity. 

[0017] Moreover, in the manufacture approach of the electronic instrument of this 
invention, the process to which the configuration of a resin film is changed is in 
the condition of having softened the resin film, and may change the configuration 
of a resin film. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail with reference to a drawing. First, with reference to 
drawing 1 , the configuration of the electronic instrument with which the gestalt of 
1 operation of this invention is applied is explained. The mounting substrate 11 
which has the conductor pattern 12 which exposes the electronic instrument 10 
in the gestalt of this operation in one field 11a, It is arranged so that field 13a 
which has the connection electrode 14 in one field 13a, and has this connection 
electrode 14 may counter one field 11a of the mounting substrate 11. The 
electronic parts 13 joined mechanically [the connection electrode 14 is 
electrically connected to the conductor pattern 12 of the mounting substrate 11, 
and ], In the mounting substrate 11 of electronic parts 13, electronic parts 13 and 



the mounting substrate 1 1 were covered so that it might stick to field 13b of the 
opposite side, and one field 11a of the mounting substrate 1 1 in the surrounding 
part of electronic parts 13, and it has the resin film 15 adhered to the mounting 
substrate 11. 

[0019] The mounting substrate 1 1 is formed with glass, resin, or a ceramic. 
Although electronic parts 13 are a surface acoustic element, vibrator, RF passive 
circuit elements, etc., they may be other electronic parts. Electronic parts 13 are 
mounted in the mounting substrate 11 by the face down bonding arranged so 
that field 13a which has the connection electrode 14 may turn to the mounting 
substrate 1 1 as mentioned above. Space 16 is formed between one field 13a of 
electronic parts 13, and one field 11a of the mounting substrate 11. 
[0020] Field 13b of the opposite side is covered without the clearance with the 
resin film 15 in the mounting substrate 11 of electronic parts 13. The surrounding 
part of electronic parts 13 is also covered with the resin film 15 without the 
clearance among one field 11a of the mounting substrate 11. Moreover, the resin 
film 15 is closing the whole electronic parts 13 including the electrical installation 
part of the connection electrode 14 of electronic parts 13, and the conductor 
pattern 12 of the mounting substrate 11. 

[0021] The resin film 15 is formed with thermosetting resin, such as an epoxy 
resin. The thickness of the resin film 15 is 50-150 micrometers. 
[0022] Next, the outline of the manufacture approach of the electronic instrument 
10 concerning the gestalt of this operation is explained. The manufacture 
approach of this electronic instrument 10 so that one field 13a of electronic parts 
1 3 may counter one field 1 1 a of the mounting substrate 1 1 The process which 
arranges electronic parts 13 and the mounting substrate 11, and is joined 
mechanically [ connect the connection electrode 14 of electronic parts 13 to the 
conductor pattern 12 of the mounting substrate 1 1 electrically, and ], The resin 
film 15 is arranged so that it may stick to one field 1 1 a of the mounting substrate 
[ in / in the mounting substrate 1 1 of electronic parts 1 3 / field 1 3b of the opposite 
side, and the surrounding part of electronic parts 13 ] 11 and electronic parts 13 



and the mounting substrate 1 1 may be covered. It has the process which pastes 
up the resin film 15 on the mounting substrate 11. 

[0023] Next, with reference to drawing 2 , an example of the property of the resin 
film 15 used in the gestalt of this operation is explained notionally. In drawing 2 , 
the white round head and the continuous line show the correspondence relation 
between the temperature of the resin film 15, and the die length about the 
direction of arbitration. Moreover, in drawing 2 , the black dot and the broken line 
show the correspondence relation between the temperature in the resin whose 
configuration is stable to a temperature change like BT (Bismaleimide triazine) 
resin for the comparison with the property of the resin film 15, and the die length 
about the direction of arbitration. By the resin whose configuration is stable to a 
temperature change, as the sign 110 showed, die length changes almost linearly 
to a temperature change. 

[0024] The resin film 15 is maintaining the film configuration, when the 
temperature is ordinary temperature (room temperature) RT. If the temperature 
of the resin film 15 is raised from ordinary temperature RT to glass-transition- 
temperature TG and it goes as the sign 101 showed, the resin film 15 will expand 
so that die length may change almost linearly to a temperature change, while 
softening gradually. If the temperature of the resin film 15 is raised from glass- 
transition-temperature TG to the hardening initiation temperature HT and it goes 
as the sign 102 showed, the resin film 15 will expand rapidly while coming to 
have a fluidity. If temperature of the resin film 15 is carried out to beyond the 
hardening initiation temperature HT as the sign 103 showed, it is begun to 
harden the resin film 15. After hardening of the resin film 15 is completed, as the 
sign 104 showed, the resin film 15 is contracted. At this time, the force 
(henceforth a shrinkage force) of the direction to contract arises on the resin film 
15. After hardening of the resin film 15 is completed, as the sign 105 showed, the 
configuration of the resin film 15 is stable to a temperature change, without 
softening or having a fluidity again, even if it raises temperature. Although the 
hardening initiation temperature HT changes with properties of the resin film 15, 



it is about 150-200 degrees C, for example, and, in the case of the resin film 15 
formed using the epoxy resin, is around 150 degrees C. Moreover, the time 
amount required by hardening termination from hardening initiation of the resin 
film 15 also changes with properties of the resin film 15. 

[0025] In addition, the property of the resin film 15 shown in drawing 2 is notional 
strictly. If it follows, for example, the temperature variation per unit time amount 
changes, the property of the resin film 15 will also change. 
[0026] By the manufacture approach of the electronic instrument 10 concerning 
the gestalt of this operation, the configuration of the resin film 15 is changed so 
that the resin film 15 may stick to field 1 3b of the opposite side, and one field 1 1 a 
of the mounting substrate 11 in the surrounding part of electronic parts 13 in the 
mounting substrate 1 1 of electronic parts 13 at homogeneity and may cover 
electronic parts 13 and the mounting substrate 11, where it raised the 
temperature of the resin film 15 and the resin film 15 is softened for example. 
Then, after raising the temperature of the resin film 15 further and making it the 
resin film 15 have a fluidity, while pasting up the resin film 15 on the mounting 
substrate 1 1 by stiffening the resin film 15, the configuration of the resin film 15 is 
fixed. In case the resin film 15 hardens, a shrinkage force occurs as mentioned 
above. The shrinkage force of this resin film 15 acts so that electronic parts 13 
may be pushed against the mounting substrate 1 1 side. Thereby, the mechanical 
junction to the connection electrode 14 of electronic parts 13 and the conductor 
pattern 12 of the mounting substrate 11 is reinforced more certainly. Moreover, 
when the resin film 15 contracts, the resin film 15 is more closely stuck to 
electronic parts 13 and the mounting substrate 11. 

[0027] In addition, when it has flexibility with the resin film 15 sufficient also in 
ordinary temperature, the resin film 15 is made to transform in ordinary 
temperature, the configuration is determined, after that, the temperature of the 
resin film 15 may be raised and the resin film 15 may be stiffened. 
[0028] Moreover, where the resin film 15 is softened in the temperature below 
glass transition temperature, the configuration of the resin film 15 may be 



determined and the resin film 15 may be stiffened over comparatively long time 
amount after that in the temperature below glass transition temperature. 
[0029] Moreover, instead of raising the temperature of the resin film 15 and 
softening the resin film 15, when the resin film 15 is formed with the resin 
softened by ultraviolet rays, ultraviolet rays may be irradiated at the resin film 15, 
and the resin film 15 may be softened. Or while raising the temperature of the 
resin film 15, ultraviolet rays may be irradiated at the resin film 15, and the resin 
film 15 may be softened. 

[0030] Moreover, instead of raising the temperature of the resin film 15 and 
stiffening the resin film 15, when the resin film 15 is formed with the resin 
hardened by ultraviolet rays, ultraviolet rays may be irradiated at the resin film 15, 
and the resin film 1 5 may be stiffened. Or while raising the temperature of the 
resin film 15, ultraviolet rays may be irradiated at the resin film 15, and the resin 
film 15 may be stiffened. 

[0031] By the way, in the gestalt of this operation, various approaches can be 
used as the electrical installation of the connection electrode 14 of electronic 
parts 13, and the conductor pattern 12 of the mounting substrate 11, and the 
approach of mechanical junction. Hereafter, some examples of the electrical 
installation of the connection electrode 14 of electronic parts 13 and the 
conductor pattern 12 of the mounting substrate 1 1 and the approach (only 
henceforth the junction approach) of mechanical junction are explained. 
[0032] First, with reference to drawing 3 thru/or drawing 5 , the example of the 
conventional junction approach is explained for the comparison with the gestalt of 
this operation. In addition, in drawing 3 thru/or drawing 5 , the electrical 
installation of the connection electrode 14 of electronic parts 13 and the 
conductor pattern 12 of the mounting substrate 11 and the part of mechanical 
junction are greatly drawn compared with other parts. 
[0033] In the example shown in drawing 3 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14A which consists of gold is prepared. On the other hand, 



some conductor patterns 12 are made, for example, connection 12A which 
consists of gold is prepared in the mounting substrate 1 1 side. In this example, 
metal junction of bump 14A and the connection 12A is carried out, and thereby, 
bump 14A and connection 12A are mechanically joined while connecting 
electrically. 

[0034] In the example shown in drawing 4 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14B which consists of gold is prepared. On the other hand, 
some conductor patterns 12 are made, for example, connection 12A which 
consists of gold is prepared in the mounting substrate 11 side. In this example, 
bump 14B and connection 12A are electrically connected by the conductive 
paste 18. Then, it fills up with the under-filling material 19 between electronic 
parts 13 and the mounting substrate 11, and mechanical junction of bump 14B, 
the conductive paste 18, and connection 12A is stably secured according to the 
shrinkage force of this under-filling material 19. 

[0035] In the example shown in drawing 5 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14A which consists of gold is prepared. On the other hand, 
some conductor patterns 12 are made, for example, connection 12A which 
consists of gold is prepared in the mounting substrate 11 side. In this example, 
bump 14A and connection 12A are arranged so that it may touch mutually, and 
thereby, bump 14A and connection 12A are connected electrically. Between the 
electronic parts 13 and the mounting substrates 11 in the perimeter of bump 14A 
and connection 12A, the non-conductive or anisotropy conductive paste 20 for 
junction is poured in. And the mechanical junction to bump 14A and connection 
12A is stably secured according to the shrinkage force of this paste 20 for 
junction. 

[0036] Next, with reference to drawing 6 thru/or drawing 8 , the example of the 
junction approach in the gestalt of this operation is explained. In addition, in 
drawing 6 thru/or drawing 8 , the electrical installation of the connection electrode 



14 of electronic parts 13 and the conductor pattern 12 of the mounting substrate 
1 1 and the part of mechanical junction are greatly drawn compared with other 
parts. 

[0037] Like the example shown in drawing 3 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14A which consists of gold is prepared in the example 
shown in drawing 6 . On the other hand, some conductor patterns 12 are made, 
for example, connection 12A which consists of gold is prepared in the mounting 
substrate 1 1 side. Metal junction of bump 14A and the connection 12A is carried 
out, and thereby, bump 14A and connection 12A are mechanically joined while 
connecting electrically. In this example, the resin film 15 in the gestalt of this 
operation is formed further. And the mechanical junction to bump 14A and 
connection 12A is reinforced according to the shrinkage force of this resin film 15. 
[0038] Like the example shown in drawing 4 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14B which consists of gold is prepared in the example 
shown in drawing 7 . On the other hand, some conductor patterns 12 are made, 
for example, connection 12A which consists of gold is prepared in the mounting 
substrate 1 1 side. Bump 14B and connection 12A are electrically connected by 
the conductive paste 18. In this example, the resin film 15 in the gestalt of this 
operation is formed further. And mechanical junction of bump 14B, the 
conductive paste 18, and connection 12A is stably secured according to the 
shrinkage force of the resin film 15, without using the under-filling material 19. 
[0039] Like the example shown in drawing 5 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14A which consists of gold is prepared in the example 
shown in drawing 8 . On the other hand, some conductor patterns 12 are made, 
for example, connection 12A which consists of gold is prepared in the mounting 
substrate 1 1 side. Bump 14A and connection 12A are arranged so that it may 
touch mutually, and thereby, bump 14A and connection 12A are connected 



electrically. Between the electronic parts 13 and the mounting substrates 1 1 in 
the perimeter of bump 14A and connection 12A, the non-conductive or 
anisotropy conductive paste 20 for junction is poured in. And the mechanical 
junction to bump 14A and connection 12A is stably secured according to the 
shrinkage force of this paste 20 for junction. In this example, the resin film 15 in 
the gestalt of this operation is formed further. And the mechanical junction to 
bump 14A and connection 12A is reinforced according to the shrinkage force of 
this resin film 15. 

[0040] In addition, most conventional junction approaches not only in what was 
shown in drawing 6 thru/or drawing 8 but face down bonding can be used for the 
junction approach in the gestalt of this operation. 
[0041] Next, with reference to drawing 9 , an example of surface acoustic 
element 13A as electronic parts 13 is explained. Surface acoustic element 13A 
shown in drawing 9 R> 9 has the piezo-electric substrate 21, the Kushigata 
electrode 22 and conductor pattern 23 which were formed in one field of this 
piezo-electric substrate 21, and the connection electrode 24 formed in the edge 
of a conductor pattern 23. The connection electrode 24 is equivalent to the 
connection electrode 14 in drawing 1 etc. Surface acoustic element 13A is a 
component which uses the surface acoustic wave generated by the Kushigata 
electrode 22 for basic actuation, and has a function as a band pass filter with the 
gestalt of this operation. 

[0042] In drawing 9 , the connection electrode 24 which attached the notation 
"IN" is an input terminal, the connection electrode 24 which attached the notation 
"OUT" is an output terminal, and the connection electrode 24 which attached the 
notation "GND" is an earth terminal. Moreover, in drawing 9 , the field surrounded 
with the broken line shown with a sign 25 is a field which has the need of making 
it a sealing agent etc. not enter into the inside, including a surface acoustic wave 
propagation field. 

[0043] Next, with reference to drawing 10 thru/or drawing 14 , the manufacture 
approach of the electronic instrument 10 concerning the gestalt of this operation 



is explained in detail. With the gestalt of this operation, you may manufacture one 
electronic instrument 10 at a time, and two or more electronic instruments 10 
may be manufactured to coincidence. Below, the case where two or more 
electronic instruments 10 are manufactured to coincidence is explained. 
[0044] By the manufacture approach of the electronic instrument concerning the 
gestalt of this operation, first, as shown in drawing 10 , electronic parts 13 are 
arranged on the mounting substrate 11, and the connection electrode 14 of 
electronic parts 13 is electrically connected to the conductor pattern 12 of the 
mounting substrate 1 1 , and it joins mechanically so that one field 1 3a of 
electronic parts 1 3 may counter one field 1 1 a of the mounting substrate 1 1 . Next, 
the resin film 15 formed in the almost same flat-surface configuration as the 
configuration of one field 11a of the mounting substrate 1 1 is arranged so that 
electronic parts 13 and the mounting substrate 1 1 may be covered. 
[0045] In addition, the mounting substrate 11 in drawing 10 contains the part 
corresponding to two or more electronic parts 13. And on this mounting substrate 
1 1 , two or more electronic parts 13 are arranged. 

[0046] Next, as shown in drawing 11 , where it heated the resin film 15 and the 
resin film 15 is softened By decompressing the gas around the mounting 
substrate 1 1 , electronic parts 13, and the resin film 15 Some gases in the cavity 
formed between the resin film 15 and the mounting substrate 1 1 are extracted. 
The configuration of the resin film 15 is changed so that the resin film 15 may 
stick to field 1 3b of the opposite side, and one field 1 1 a of the mounting substrate 
1 1 in the surrounding part of electronic parts 1 3 in the mounting substrate 1 1 of 
electronic parts 13 and may cover electronic parts 13 and the mounting substrate 
1 1 . Although a gas here changes with ambient atmospheres at the time of 
processing, they are air, nitrogen gas, inert gas, etc. Moreover, it is made for the 
temperature of the resin film 15 at this time to become lower than the 
temperature which the resin film 15 hardens. 

[0047] In addition, instead of raising the temperature of the resin film 15 and 
softening the resin film 15, when the resin film 15 is formed with the resin 



softened by ultraviolet rays, ultraviolet rays may be irradiated at the resin film 15, 
and the resin film 15 may be softened. Or while raising the temperature of the 
resin film 15, ultraviolet rays may be irradiated at the resin film 15, and the resin 
film 15 may be softened. 

[0048] Thus, the configuration of the resin film 15 can be easily determined by 
changing the configuration of the resin film 15 by decompressing the gas around 
the mounting substrate 11, electronic parts 13, and the resin film 15. Moreover, 
where the resin film 15 is softened, the configuration of the resin film 15 can be 
more easily determined by changing the configuration of the resin film 15. In 
addition, when it has flexibility with the resin film 15 sufficient also in ordinary 
temperature, the configuration of the resin film 15 may be changed only by 
above-mentioned reduced pressure, without heating the resin film 15. 
[0049] With the gestalt of this operation, the heating furnace 32 which can be 
decompressed is used as a means to decompress the gas around the means 
and mounting substrate 1 1 grade which heat the resin film 15. However, other 
means may be used as a means to heat, or a means to decompress. The 
heating furnace 32 has the heater 33 at which the mounting substrate 1 1 is laid. 
A heater 33 heats the mounting substrate 1 1 and the resin film 15. If the gas in a 
heating furnace 32 is discharged and the inside of a heating furnace 32 is 
decompressed, some gases in the cavity of the resin film 15 and the mounting 
substrate 1 1 will fall out to the exterior of a cavity. 

[0050] Next, as shown in drawing 12 , the mounting substrate 1 1 and the resin 
film 15 are heated at a heater 33, and it carries out to beyond the temperature to 
which the resin film 15 hardens the temperature of the resin film 15. After making 
it have a fluidity for the resin film 15, while making it harden and pasting up the 
resin film 15 on the mounting substrate 11 by this, the configuration of the resin 
film 15 is fixed. If the temperature of the mounting substrate 11 and the resin film 
15 is returned to ordinary temperature, since the temperature of the gas in the 
cavity formed between the resin film 15 and the mounting substrate 1 1 will fall, 
the pressure of the gas in this cavity declines. 



[0051] In addition, instead of raising the temperature of the resin film 15 and 
stiffening the resin film 15, when the resin film 15 is formed with the resin 
hardened by ultraviolet rays, ultraviolet rays may be irradiated at the resin film 15, 
and the resin film 15 may be stiffened. Or while raising the temperature of the 
resin film 15, ultraviolet rays may be irradiated at the resin film 15, and the resin 
film 15 may be stiffened. 

[0052] Next, as shown in drawing 13 , the mounting substrate 1 1 and the resin 
film 15 are cut, and each electronic instrument 10 is completed in the cutting 
location shown with the sign 41. Drawing 14 R> 4 is the top view showing the 
mounting substrate 1 1 in front of the cutting process shown in drawing 13 , 
electronic parts 13, and the resin film 15. The manufacture approach in the case 
of manufacturing one electronic instrument 10 at a time is the same as that of the 
case where two or more electronic instruments 10 are manufactured to 
coincidence, except the process which cuts the above-mentioned mounting 
substrate 1 1 and the above-mentioned resin film 15 becoming unnecessary. 
[0053] As explained above, by the manufacture approach of the electronic 
instrument 10 concerning the gestalt of this operation, in the mounting substrate 
11 of electronic parts 13, the resin film 15 covers electronic parts 13 and the 
mounting substrate 1 1 so that it may stick to field 13b of the opposite side, and 
one field 1 1 a of the mounting substrate 11 in the surrounding part of electronic 
parts 13, and pastes the mounting substrate 11. And the mechanical junction to 
the connection electrode 14 of electronic parts 13 and the conductor pattern 12 
of the mounting substrate 11 is reinforced with this resin film 15. Moreover, 
under-filling material is not filled up with the gestalt of this operation between 
electronic parts 13 and the mounting substrate 11. Therefore, according to the 
gestalt of this operation, improvement in the reinforcement of the mechanical 
junction to the connection electrode 14 of electronic parts 13 and the conductor 
pattern 12 of the mounting substrate 11 or the stability of junction can be aimed 
at at an easy configuration and an easy process, without affecting actuation of 
electronic parts 13. 



[0054] By stiffening the resin film 15, after heating the resin film 15 and making it 
the resin film 15 have a fluidity in the process which pastes up the resin film 15 
especially When pasting up the resin film 1 5 on the mounting substrate 1 1 , the 
reinforcement of the mechanical junction to the connection electrode 14 of 
electronic parts 13 and the conductor pattern 12 of the mounting substrate 1 1 
and the stability of junction can be more certainly raised according to the 
shrinkage force at the time of hardening of the resin film 15. 
[0055] Moreover, with the gestalt of this operation, the configuration of the resin 
film 15 is changed by decompressing the gas around the mounting substrate 11, 
electronic parts 13, and the resin film 15. Therefore, according to the gestalt of 
this operation, by controlling the conditions of reduced pressure, the quantity of 
gas which remains in the cavity formed between the resin film 15 and the 
mounting substrate 11 can be adjusted, and stabilization of the condition of the 
cavity between the resin film 15 and the mounting substrate 1 1 can be attained. 
[0056] In addition, when the consistency of the gas in the cavity at the time of 
heating changes, consequently the temperature of the mounting substrate 1 1 
and the resin film 15 is returned to ordinary temperature with the temperature at 
the time of heating of the mounting substrate 1 1 and the resin film 15, the 
quantity of gas which remains in a cavity changes. Therefore, the temperature at 
the time of heating of the mounting substrate 1 1 and the resin film 1 5 can also 
adjust the quantity of gas which remains in a cavity. 

[0057] Moreover, according to the gestalt of this operation, since the closure of 
the electronic parts 13 is carried out with the resin film 15, electronic parts 13 can 
be closed at an easy configuration and an easy process, without affecting 
actuation of electronic parts 13. Thereby, the resistance of the electronic 
instrument 10 to an environment etc. is securable. 

[0058] Moreover, according to the gestalt of this operation, since space 16 is 
formed between one field 13a of electronic parts 13, and one field 11a of the 
mounting substrate 11, when one field 13a of electronic parts 13 contacts other 
objects, it can prevent that actuation of electronic parts 13 is influenced. In the 



case of a surface acoustic element, vibrator, or RF passive circuit elements, 
especially this has effective electronic parts 13. 
[0059] According to the gestalt of this operation from these things, the 
dependability of an electronic instrument 10 can be raised. Moreover, according 
to the gestalt of this operation, since the closure of electronic parts 13 is 
performed using the resin film 15, compared with the case where the closure of 
electronic parts 13 is performed using the structure like a cap, miniaturization [ of 
an electronic instrument 10 ], lightweight-izing, and thin shape-ization is attained. 
Moreover, according to the gestalt of this operation, since the closure of 
electronic parts 13 is performed using the resin film 15, each above-mentioned 
effectiveness can be acquired by low cost. 

[0060] In addition, this invention is not limited to the gestalt of the above- 
mentioned implementation, but various modification is possible for it. For 
example, in heating the resin film 15 and pasting the mounting substrate 11, after 
decompressing the gas around mounting substrate 1 1 grade and changing the 
configuration of the resin film 15, the resin film 15 may be heated with the 
condition of having decompressed, and the mounting substrate 1 1 may be 
pasted. 
[0061] 

[Effect of the Invention] As explained above, by the manufacture approach of an 
electronic instrument according to claim 1 to 5, with the mounting substrate of 
electronic parts, a resin film covers electronic parts and a mounting substrate so 
that it may stick to the field of the opposite side, and one field of the mounting 
substrate in the surrounding part of electronic parts, and pastes them up on a 
mounting substrate. And the mechanical junction to the connection electrode of 
electronic parts and the conductor pattern of a mounting substrate is reinforced 
with this resin film. Therefore, according to this invention, the effectiveness that 
improvement in the reinforcement of the mechanical junction to the connection 
electrode of electronic parts and the conductor pattern of a mounting substrate or 
the stability of junction can be aimed at is done so at an easy process, without 



affecting actuation of electronic parts. Moreover, he is trying to change the 
configuration of a resin film in this invention by decompressing the gas around a 
mounting substrate, electronic parts, and a resin film so that a resin film may 
stick to the field of the opposite side, and one field of the mounting substrate in 
the surrounding part of electronic parts with the mounting substrate of electronic 
parts and may cover electronic parts and a mounting substrate. Therefore, 
according to this invention, the effectiveness that the configuration of a resin film 
can be determined easily is done so. 

[0062] Moreover, according to the manufacture approach of an electronic 
instrument according to claim 2, since the closure of the electronic parts is 
carried out with a resin film, the effectiveness that electronic parts can be closed 
is done so at an easy process, without affecting actuation of electronic parts. 
[0063] Moreover, according to the manufacture approach of an electronic 
instrument according to claim 3, since space is formed between one field of 
electronic parts, and one field of a mounting substrate, when one field of 
electronic parts contacts other objects, actuation of electronic parts does so the 
effectiveness that it can prevent being influenced. 

[0064] According to the manufacture approach of an electronic instrument 
according to claim 4, moreover, the process which pastes up a resin film Since 
the resin film was pasted up on the mounting substrate by stiffening a resin film 
after heating a resin film and making it a resin film have a fluidity The 
effectiveness that the reinforcement of the mechanical junction to the connection 
electrode of electronic parts and the conductor pattern of a mounting substrate 
and the stability of junction can be raised more certainly is done so. 
[0065] Moreover, according to the manufacture approach of an electronic 
instrument according to claim 5, the process to which the configuration of a resin 
film is changed is in the condition of having softened the resin film, and since it 
was made to change the configuration of a resin film, it does so the effectiveness 
that the configuration of a resin film can be determined more easily. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the electronic instrument with which the 
gestalt of 1 operation of this invention is applied. 

[Drawing 2] It is the explanatory view showing notionally an example of the 
property of the resin film used in the gestalt of 1 operation of this invention. 
[Drawing 3] It is the sectional view showing an example of the conventional 
junction approach for the comparison with the gestalt of 1 operation of this 
invention. 

[Drawing 4] It is the sectional view showing other examples of the conventional 
junction approach for the comparison with the gestalt of 1 operation of this 
invention. 

[Drawing 5] It is the sectional view showing the example of further others of the 
conventional junction approach for the comparison with the gestalt of 1 operation 
of this invention. 

[Drawing 6] It is the sectional view showing an example of the junction approach 
in the gestalt of 1 operation of this invention. 

[Drawing 7] It is the sectional view showing other examples of the junction 
approach in the gestalt of 1 operation of this invention. 



[Drawing 8] It is the sectional view showing the example of further others of the 

junction approach in the gestalt of 1 operation of this invention. 

[Drawing 9] It is the top view showing an example of a surface acoustic element 

as electronic parts in the gestalt of 1 operation of this invention. 

[Drawing 10] It is the explanatory view showing one process in the manufacture 

approach of the electronic instrument concerning the gestalt of 1 operation of this 

invention. 

[Drawing 11] It is the explanatory view showing the process following drawing 10 . 
[Drawing 12] It is the explanatory view showing the process following drawing 1 1 . 
[Drawing 13] It is the explanatory view showing the process following drawing 12 . 
[Drawing 14] It is the top view showing the mounting substrate in front of the 
cutting process shown in drawing 13 , electronic parts, and a resin film. 
[Description of Notations] 

10 [ -- Electronic parts, 14 / -- A connection electrode, 15 / -- A resin film, 16 / - 
Space, 32 / - A heating furnace, 33 / ~ Heater. ] - An electronic instrument, 1 1 -- 
A mounting substrate, 12 -- A conductor pattern, 13 
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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a flip-chip mounted body having 
superior reliability of surface uniformity and mechanical strength, etc., and to 
manufacture the mounted body using relatively simple device and operations. 
SOLUTION: For the flip-chip mounted body, a semiconductor chip with a bump is 
mounted on a terminal electrode part on a substrate and a resin film covering the 
entire semiconductor chip is provided. In a mounting method for obtaining the 
mounted body, a resin film suction die 8 provided with a small hole 9 connected 
to a vacuum device on an upper part and provided with a void part 10 slightly 
large for housing the semiconductor chip, is used, the resin film 5 is lifted to the 
inner wall of the voice part, it is put on the semiconductor chip 1 mounted on the 
terminal electrode part on the substrate, then evacuation is switched to normal 
pressure or pressurization, heating is conducted and the resin film is made to 
adhere on the semiconductor chip and the substrate 2 around it. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The flip chip mounting object which is the configuration of having 
mounted the semiconductor chip which has a bump to the terminal polar zone on 
a substrate, and is characterized by preparing the coat of a wrap resin film for the 
whole semiconductor chip. 

[Claim 2] The flip chip mounting object according to claim 1 which a part of coat 
of a resin film touches the upper part of a semiconductor chip, and a part of flank 
[ at least ], and deforms. 

[Claim 3] The flip chip mounting approach characterized by to have the stoma 
connected with vacuum devices in the upper part, to use the resin film suction 
mold which has a little large cavernous section for containing a semiconductor 
chip, to lift a resin film to the wall of this cavernous section, to cover on the 
semiconductor chip which mounted this to the terminal polar zone on a substrate, 
to heat while changing a vacuum subsequently to ordinary pressure or 
pressurization, and to paste up a resin film on a semiconductor chip and the 
substrate of the circumference of it. 

[Claim 4] The flip chip mounting approach according to claim 3 that the gap 
which the wall and semiconductor chip of the cavernous section make has a part 
a little thinner than a resin film in a part. 



[Claim 5] The flip chip mounting approach according to claim 3 which is what 
shows thermoplasticity with service temperature by a resin film consisting of film- 
like thermosetting adhesive. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the protection approach of the 
semiconductor chip by the flip chip mounting method especially about the 
protection of a semiconductor chip or the closure mounted on the circuit board. 
[0002] 

[Description of the Prior Art] The structure of a flip chip mounting object is 
indicated in detail by technical papers of patent official reports, such as JP,6- 
66355,B, JP,12-223530,A, J P, 12-36504, A, JP,1 1-260945,A, and JP,5-21822,A, 
or 2000 to electronic technical 12 separate volume, such as 24-28 etc. pages "a 
flip chip bonder and an effective usage." 

[0003] It faces connecting a semiconductor chip on the circuit board, a 
semiconductor chip is placed upside down, and the approach of connecting both 



electrically first and closing the connection circumference by resin after that is 
common as a flip chip mounting method which connects. Various approaches, 
such as C4 method of construction using solder as an approach of connecting 
electrically, a SBB method of construction using a conductive paste, a GGI 
method of construction that adds a supersonic wave to a metal pole with a 
golden bump, and is joined, an ACF method of construction used abundantly at 
glass panel mounting of liquid crystal, an ACP method of construction using an 
anisotropy conductive liner sheet, and an NCP method of construction which an 
anisotropy electric conduction particle is lost [ method of construction ] and 
connects a golden bump to a direct substrate electrode, are learned. 
[0004] Moreover, since the flip chip mounting methods are small and a thing 
which is excellent in lightweight-ization, they are suitable for communication link 
instruments, such as a cellular phone, etc. On the other hand, there is also a 
request of the improvement in dependability of a flip chip mounting object. 
Although it was required for the improvement in dependability to raise a 
mechanical strength, thermal resistance, hygroscopicity-proof, etc., stress arose 
from the difference of the coefficient of thermal expansion of the semiconductor 
chip and substrate to a temperature change between the semiconductor chip and 
the substrate, and the flip chip mounting object which slushed the epoxy resin etc. 
into the whole semiconductor chip inferior surface of tongue, and was formed in it 
had just the inadequate reinforcement that can bear this, and was difficult to give 
sufficient dependability. 

[0005] Although closing the whole chip rear-face surface or a part using a 
liquefied sealing agent was known for JP.9-21 3741, A etc. in the semiconductor 
chip after mounting, using a transfer mold facility, usual metal mold, and a usual 
molding compound, also in this case, the production process was complicated 
and had the problem that covering thickness was uneven. 
[0006] 

[Problem(s) to be Solved by the Invention] Comparatively easy equipment and 
approach are used for this invention, and it aims at offering the flip chip mounting 



object which was excellent in dependability, and its manufacture approach. 
Moreover, it aims at offering the flip chip mounting object which has the 
protective coat of comparatively uniform thickness. 

[0007] This invention is the configuration of having mounted the semiconductor 
chip which has a bump to the terminal polar zone on a substrate, and is the flip 
chip mounting object which prepared the coat of a wrap resin film for the whole 
semiconductor chip. Here, if a part of coat of a resin film touches the upper part 
of a semiconductor chip, and a part of flank [ at least ] and it is deformed, bond 
strength will improve further. Moreover, this invention is the flip chip mounting 
approach of having the stoma connected with vacuum devices in the upper part, 
using the resin film suction mold which has a little large cavernous section for 
containing a semiconductor chip, lifting a resin film to the wall of this cavernous 
section, covering on the semiconductor chip which mounted this to the terminal 
polar zone on a substrate, heating while changing a vacuum subsequently to 
ordinary pressure or pressurization, and pasting up a resin film on a 
semiconductor chip and the substrate of the circumference of it. Here, the gap of 
the cavernous section and a semiconductor chip can raise bond strength like the 
structure of having a part a little thinner than a resin film in a part, then the above. 
Moreover, it is the flip chip mounting approach that that a resin film indicates 
thermoplasticity to be with service temperature by consisting of thermosetting 
adhesive is used for this invention. 
[0008] . 

[Embodiment of the Invention] Hereafter, this invention is explained with 
reference to a drawing. Drawing 4 is the sectional view showing an example of 
the conventional flip chip mounting object, the flip chip 1 is electrically connected 
with the wiring substrate 2 through the golden bump 3, and closure resin 4 is 
filled up with this example not only into the golden bump's 3 outside but into the 
gap which an inside flip chip 1 and the inside wiring substrate 2 make. In addition, 
as described above, there is also a method of construction which does not use 
the golden bump 3, but since it is not characterized by this part in this invention, 



there is no limit in this electrical installation structure and closure structure. 
[0009] Drawing 1 and drawing 2 are the sectional views showing an example of 
the flip chip mounting object of this invention, the semiconductor chip 1 is 
electrically connected with the wiring substrate 2 through the golden bump 3, and 
closure resin 4 is filled up with this example into the gap which the semiconductor 
chip 1 and the wiring substrate 2 of not only the golden bump's 3 outside but the 
inside make. And the resin film film 5 is formed so that the whole semiconductor 
chip and the wiring substrate 2 of the circumference of it may be covered. In 
addition, although this example shows the example which applied this invention 
to the conventional flip chip mounting object shown in drawing 4 , not being 
limited to this example is as above-mentioned. Moreover, according to the 
thickness of closure resin 4, immobilization with a semiconductor chip 1 and the 
wiring substrate 2 can be ensured by making thickness of the resin film 5 thick 
enough. 

[0010] Although the resin film film 5 shown in drawing 1 touches the upper part of 
a semiconductor chip 1 , and a flank, this raises the bond strength of a 
semiconductor chip 1 and a substrate 2, is for ensuring immobilization of a flip 
chip, and can decrease generating of uneven stress by this. The whole surface of 
the upper part and a flank does not necessarily need to touch the resin film film 5, 
and a part of upper part and flank of a semiconductor chip 1 may touch. In order 
to ensure immobilization of a flip chip 1 and to ease the stress in the chip 
circumference, it is desirable for the touch area to be large. 
[001 1] It not only becomes as fixable as a semiconductor chip 1 and the resin 
film film 5, but it decreases generating of uneven stress by the resin film film 5 
shown in drawing 2 deforming by part for the corner 6 of a semiconductor chip 1 , 
and doing in this way, although it is the configuration where the amount of [ 6 ] 
corner ate away into the resin film film 5. Moreover, although the resin film film 5 
is estranged mutually and forms the cavity 7 in the top surface section except 
corner part 6 of a semiconductor chip 1 , it is not necessarily required for this, and 
how to twist rather depending on a process leads to the improvement in 



dependability of the improvement in on the strength etc. However, it may be 
more desirable to suit in order to absorb bulging, abnormality stress, etc. which 
are produced at the time of heat hardening. Therefore, it may be good for there 
to be no cavity 7 and to have pasted up the resin film film 5 and semiconductor 
chip 1 top surface section all over as much as possible, if it is in this invention 
concerning a mounting object, and if it is in this invention concerning the process 
of a mounting object, it may be good [ a cavity 7 ] to be in part. 
[0012] In the quality of the material of the resin film film 5, it is desirable that it is 
heat-curing mold resin which it shows plasticity at the time of covering in respect 
of an adhesive property, a film plasticity, dependability, etc. the resin constituent 
which uses a glycidyl ether mold epoxy resin, an epoxy resin curing agent, and 
phenoxy resin as an indispensable component as such a resin film film ingredient 
-- it is -- this -- fillers, such as a spherical silica, -- 50 - 80wt% - containing is 
advantageous. Combination of a filler is effective in order to make it in agreement 
with a resin film and the coefficient of linear expansion of adherend as much as 
possible, and it is desirable for stress reduction. Film-izing is easily possible for 
this resin film film ingredient, and it can be made into the shape of a film as the 
formation approach of the resin film film 5 by melting the above-mentioned resin 
constituent to the solvent of a low-boiling point, and considering as the shape of 
a varnish, and carrying out coating of this, it carrying out stoving on base material 
films, such as PP which performed mold release processing, and PET, and 
removing a solvent. And this can be made to be able to cover as resin film film 5, 
subsequently heat hardening can be carried out, and it can consider as the 
mounting object of this invention. Moreover, although the thickness of the resin 
film film 5 is advantageous so in [ that it is thick ] reinforcement, the range of it is 
usually 50-200 micrometers preferably 30-400 micrometers. 
[0013] Next, the manufacture approach of the mounting object of this invention is 
explained with reference to drawing 3 which shows the production process. 
Drawing 3 is a cross section, and as first shown in (a), it arranges the suction 
mold 8 on the resin film 5. As for the resin film 5, what is obtained from the above 



mentioned resin constituent is desirable, and its 30-400-micrometer thing is [ the 
thickness ] advantageous. Although it has the stoma 9 and the cavernous section 
10 which are connected with vacuum devices in the upper part of the resin film 
suction mold 8, you may have the stoma 9 one or more. Next, if vacuum suction 
is started from this stoma 9 as shown in (b), the reversible resin film [ **** / un-] 5 
will deform, will be stuck to the cavernous section wall of the suction mold 8, and 
will turn into the shaping resin film 5 of the almost same configuration as the 
cavernous section wall of the suction mold 8. Here, about the suction mold 8 or 
the resin film 5, although how to obtain the shaping resin film 5 for covering one 
chip is shown, the suction mold 8 illustrated, for example is made into one unit, 
and if the metal mold which prepared much this is used, many shaping resin films 
5 can be obtained to coincidence. In this case, since the resin film of a 
comparatively big area corresponding to the metal mold which also formed many 
resin films 5 can be used, setting becomes easy. In addition, when the plasticity 
of a film is not enough, the suction mold 8 and the resin film 5 can be heated 
under with curing temperature. Whenever [ stoving temperature / in this case ] 
has the desirable range of 30-60 degrees C. 

[0014] Subsequently, as shown in (c), every suction mold 8 and a semiconductor 
chip 1 are covered. When the suction mold 8 and the resin film 5 have pasted up 
by sufficient reinforcement by the process (b), vacuum suction may be stopped in 
the phase, when that is not right, a semiconductor chip 1 is covered continuing 
vacuum suction, and vacuum suction is stopped there. In addition, it can also 
pressurize [ the case where bond strength is too large, and ] by pressurization 
gas instead of stopping vacuum suction to lose the cavernous section 7 or make 
it small. As for a semiconductor chip 1 , it is desirable to make extent which can 
flow in a substrate 2 beforehand paste through a thin adhesives layer. At a 
process (c), heating is performed, the resin film 5 becomes soft, and adhesion is 
performed in the part which touches a semiconductor chip 1 and a substrate 2. In 
order that especially the part that touches a substrate 2 may make the closure 
perfect, the suction mold 8 is pushed and pressurization and heating adhesion 



are performed. Although this condition changes with classes of resin film, in the 
case of the above-mentioned epoxy system resin, it is usually good to make it 
paste up with the pressure of 0.01 -3MPa at about 30-150 degrees C. 
Furthermore, at a process (c), you may go to heat curing, and it comes out so 
and, in a certain case, becomes possible [ skipping the following heat-curing 
process (d) ]. However, when carrying out to hardening at a process (c), the 
above-mentioned heating is further heated in the range of the curing temperature 
given in a hardening process (d) which carries out a postscript. 
[0015] At a process (c), since the gap which the wall and semiconductor chip 1 of 
the suction mold 8 make so that it may illustrate is narrower than the thickness of 
the resin film 5, the resin film 5 will paste up all over the front face of a 
semiconductor chip 1, and abbreviation, and contributes to improvement in 
reinforcement or dependability here. 

[0016] When not carrying out to heat curing at a process (c), as shown in (d) 
below, heat-curing processing is performed. This hardening processing is about 
120-200 degrees C, when the resin film 5 is an epoxy resin system. Moreover, 
when it is an epoxy resin system, it is desirable that additives, such as a 
hardening accelerator, are added. What gave thermosetting to ingredients, such 
as a silicone system which has flexibility, a polyimide system, acrylic, or a phenol 
system, in addition to this as the quality of the material of the resin film 5 can also 
be used. Then, it considers as a flip chip mounting object as dicing carried out by 
the need and shown in drawing 1 or drawing 2 . 
[0017] 

[Example] Hereafter, the example of this invention is shown, the resin constituent 
which uses a glycidyl ether mold epoxy resin, an epoxy resin curing agent, and 
phenoxy resin as an indispensable component - a spherical silica - 60wt(s)% -- 
the resin film 5 (140 micrometers inmm [ 12x12 ], thickness) manufactured from 
the contained epoxy system resin constituent was prepared. The suction mold 
(cavernous section: 10.8x1 0.8mm, a depth of 0.39mm) of the same configuration 
as drawing 3 (a) which has one stoma besides connected with an aspirator was 



carried. Subsequently, reduced pressure suction was carried out so that the resin 
film film might stick with a suction mold wall with an aspirator, this was put on the 
semiconductor chip 1 (0.3mm inmm [ 10x10 ], thickness) beforehand mounted on 
the substrate, and it was stuck by pressure by 0.1 MPa. In addition, temperature 
of metal mold was made into 50 degrees C on this occasion, and the substrate 
was heated at 60 degrees C. And by canceling suction, as shown in drawing 3 
(c), the semiconductor chip 1 was protected by the film film, and the condition 
that the film edge touched the substrate was formed. Thus, the formed flip chip 
mounting object with a film was put into curing oven, 150 degrees C and heat 
treatment for 120 minutes were performed, and the film film was stiffened. It was 
admitted that each part article was being fixed firmly, and change was not looked 
at by the mounting object after a PCT trial, but the acquired mounting object had 
good endurance. 
[0018] 

[Effect of the Invention] As explained above, the flip chip mounting object of this 
invention is excellent in dependability, such as a mechanical strength. Moreover, 
according to the manufacture approach of the flip chip mounting object of this 
invention, comparatively easy equipment can be used and the flip chip mounting 
object which excelled [ actuation / comparatively easy ] in reliable surface 
homogeneity or smooth nature can be acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the flip chip mounting object of this invention 
[Drawing 2] The sectional view of the flip chip mounting object of this invention 
[Drawing 3] Process drawing showing the manufacture approach of the flip chip 
mounting object of this invention 

[Drawing 4] The sectional view of the conventional flip chip mounting object 
[Description of Notations] 

1 Semiconductor Chip 

2 Substrate 

3 Golden Bump 
5 Resin Film 

8 Suction Mold 

9 Stoma 
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(54) METHOD FOR MANUFACTURING ELECTRONIC DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To increase a mechanical bonding strength and 
bonding stability between a connection electrode of an electronic device and a 
conductive pattern on a mounting board by a simple process without affecting the 
operation of the electronic component, and to effectively manufacture many 
electronic devices. 

SOLUTION: In the electronic device manufacturing method, a plurality of 
electronic devices 13 are mounted on a batch-process board 1 1 1 including a 
portion to be the mounting boards. A resin film is, then, arranged so as to 
surround the electronic devices 1 3 and the boards 111. Cuttings 37 are, then, 
made in the resin film 15 between portions to be the electronic devices. The resin 
film 15 is, then, attached to the board 111. The electronic device is completed by 
cutting the resin film 15 and the set board 111. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the mounting substrate which has the conductor pattern exposed in 
one field, and one field, it has a connection electrode. It is arranged so that the 
field which has this connection electrode may counter one field of said mounting 
substrate. It is the manufacture approach of the electronic instrument equipped 
with the electronic parts joined mechanically [ said connection electrode is 
electrically connected to the conductor pattern of said mounting substrate, and ]. 
So that one field of the set substrate containing the part from which one [ each ] 
field of two or more electronic parts corresponding to two or more electronic 
instruments serves as two or more mounting substrates may be countered The 
process which arranges two or more of said electronic parts and set substrates, 
and is joined mechanically [ connect electrically the connection electrode of two 



or more of said electronic parts to the conductor pattern of said set substrate 
and ], In between the parts which serve as a set substrate of two or more of said 
electronic parts with the process which arranges a resin film so that it may stick 
to the field of the opposite side and two or more of said electronic parts and set 
substrates may be covered, and two or more electronic instruments The process 
which puts a cut into said resin film, the process which pastes up said resin film 
on said set substrate, and in order to complete two or more electronic 
instruments The manufacture approach of the electronic instrument 
characterized by having the process which cuts said resin film and said set 
substrate between the parts used as two or more electronic instruments. 
[Claim 2] Said resin film is the manufacture approach of the electronic instrument 
according to claim 1 characterized by closing said electronic parts. 
[Claim 3] The manufacture approach of the electronic instrument according to 
claim 1 or 2 characterized by forming space between one field of said electronic 
parts, and one field of said mounting substrate. 

[Claim 4] By the process which arranges said resin film letting the hole formed in 
said set substrate pass, and attracting the gas by the side of electronic parts from 
the opposite side with the electronic parts of a set substrate So that said resin 
film may stick to the field of the opposite side, and one field of the set substrate in 
the surrounding part of two or more electronic parts with the set substrate of two 
or more electronic parts and may cover two or more electronic parts and set 
substrates The manufacture approach of the electronic instrument according to 
claim 1 to 3 characterized by including the process to which the configuration of 
said resin film is changed. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
electronic instrument equipped with a mounting substrate and the electronic parts 
mounted in this mounting substrate. 
[0002] 

[Description of the Prior Art] As for a surface acoustic element, the Kushigata 
electrode is formed in one field of a piezo-electric substrate. This surface 
acoustic element is widely used for the filter in mobile communication equipment, 
such as a cellular phone, etc. 

[0003] By the way, electronic parts, such as semi-conductor components, are 
used in many cases with the gestalt of the package which has the structure 
where electronic parts were mounted on the mounting substrate, and the 
conductor pattern of a mounting substrate was electrically connected with the 
connection electrode of electronic parts, and the closure of the electrical 
installation part of the connection electrode of electronic parts and the conductor 
pattern of a mounting substrate was carried out. It is also the same as when 
electronic parts are surface acoustic elements. In addition, in this application, the 
thing equipped with a mounting substrate and the electronic parts mounted in this 
mounting substrate is called electronic instrument. 

[0004] In an electronic instrument, it roughly divides into the electrical installation 
approach of the connection electrode of electronic parts, and the conductor 
pattern of a mounting substrate, and there are face down bonding which 



arranges electronic parts so that the field which has the connection electrode of 
electronic parts may turn to a mounting substrate, and face up bonding to which 
the field which has the connection electrode of electronic parts arranges 
electronic parts so that a mounting substrate may turn to the opposite side in it. 
For the miniaturization of an electronic instrument, the face down bonding is 
more advantageous. 

[0005] It is common for it to be filled up with under-filling material between 
electronic parts and a mounting substrate, and to close the electrical installation 
part of the connection electrode of electronic parts and the conductor pattern of a 
mounting substrate by the manufacture approach of the conventional electronic 
instrument which adopted face down bonding, after connecting electrically the 
connection electrode of electronic parts and the conductor pattern of a mounting 
substrate. 

[0006] However, since there is a problem peculiar to a surface acoustic element 
when electronic parts are surface acoustic elements, the above general 
approaches are not then used. A problem peculiar to a surface acoustic element 
is making it the resin for the closures etc. not contact the surface acoustic wave 
propagation field in the front face of a surface acoustic element, as the Kushigata 
electrode is formed in that front face, and actuation of a surface acoustic element 
is not affected in a surface acoustic element, while it is necessary to close a 
surface acoustic element so that foreign matters, such as moisture and dust, may 
not adhere to this Kushigata electrode. 

[0007] Therefore, as the manufacture approach of an electronic instrument in 
case electronic parts are surface acoustic elements conventionally, after 
connecting electrically the connection electrode of a surface acoustic element, 
and the conductor pattern of a mounting substrate, the method of enclosing a 
surface acoustic element and performing the closure by the structure like the cap 
formed by the ceramic metallurgy group etc., was used, for example. As the 
manufacture approach of others of an electronic instrument in case electronic 
parts are surface acoustic elements, after connecting electrically the connection 



electrode of a surface acoustic element, and the conductor pattern of a mounting 
substrate, there is a method of enclosing the perimeter of a surface acoustic 
element by side philharmonic material, and performing the closure. 
[0008] 

[Problem(s) to be Solved by the Invention] By the approach of enclosing a 
surface acoustic element and performing the closure by the structure like a cap 
among the manufacture approaches of an electronic instrument in case 
electronic parts are surface acoustic elements, there is a trouble that the 
miniaturization of an electronic instrument is difficult. Moreover, by this approach, 
the above-mentioned structure has the trouble that improvement in the 
reinforcement of the mechanical junction to the connection electrode of a surface 
acoustic element and the conductor pattern of a mounting substrate or the 
stability of junction cannot be aimed at in order not to contribute to mechanical 
junction to the connection electrode of a surface acoustic element, and the 
conductor pattern of a mounting substrate. 

[0009] Moreover, by the approach of enclosing the perimeter of a surface 
acoustic element by side philharmonic material among the manufacture 
approaches of an electronic instrument in case electronic parts are surface 
acoustic elements, and performing the closure, there is a trouble that there is a 
possibility that side philharmonic material may enter the surface acoustic wave 
propagation field in the front face of a surface acoustic element. 
[0010] In addition, also in the case of RF passive circuit elements [ vibrator or ], 
not only a surface acoustic element but electronic parts may affect actuation of 
electronic parts, if the resin for the closures etc. contacts the front face of 
electronic parts. Therefore, the above-mentioned trouble is the same not only 
when electronic parts are surface acoustic elements, but about the case where 
electronic parts are vibrator and RF passive circuit elements. 
[001 1] Moreover, conventionally, by the manufacture approach of an electronic 
instrument in case electronic parts are surface acoustic elements, the cap is 
beforehand prepared for every surface acoustic element, and one surface 



acoustic element needed to be enclosed with one cap. Therefore, by the 
manufacture approach of the conventional electronic instrument, there was a 
trouble that many electronic instruments could not be manufactured efficiently. 
[001 2] This invention is what was made in view of this trouble. The 1 st purpose It 
is the manufacture approach of the electronic instrument equipped with a 
mounting substrate and the electronic parts mounted in this mounting substrate. 
At an easy process It is in offering the manufacture approach of an electronic 
instrument of being able to aim at improvement in the reinforcement of the 
mechanical junction to the connection electrode of electronic parts, and the 
conductor pattern of a mounting substrate, or the stability of junction, and having 
enabled it to manufacture many electronic instruments efficiently, without 
affecting actuation of electronic parts. 

[0013] The 2nd purpose of this invention is to offer the manufacture approach of 
the electronic instrument which enabled it to close electronic parts, without in 
addition to the 1st purpose of the above, being an easy process and affecting 
actuation of electronic parts. 
[0014] 

[Means for Solving the Problem] The mounting substrate which has the 
conductor pattern which exposes the manufacture approach of the electronic 
instrument of this invention in one field, It is arranged so that the field which has 
a connection electrode in one field and has this connection electrode may 
counter one field of a mounting substrate. It is the approach of manufacturing the 
electronic instrument equipped with the electronic parts joined mechanically [ a 
connection electrode is electrically connected to the conductor pattern of a 
mounting substrate, and ]. So that one field of the set substrate containing the 
part from which one [ each ] field of two or more electronic parts corresponding to 
two or more electronic instruments serves as two or more mounting substrates 
may be countered The process which arranges two or more electronic parts and 
set substrates, and is joined mechanically [ connect electrically the connection 
electrode of two or more electronic parts to the conductor pattern of a set 



substrate and ], In between the parts which serve as a set substrate of two or 
more electronic parts with the process which arranges a resin film so that it may 
stick to the field of the opposite side and two or more electronic parts and set 
substrates may be covered, and two or more electronic instruments It has the 
process which puts a cut into a resin film, the process which pastes up a resin 
film on a set substrate, and the process which cuts a resin film and a set 
substrate between the parts used as two or more electronic instruments in order 
to complete two or more electronic instruments. 

[0015] By the manufacture approach of the electronic instrument of this invention, 
with the set substrate of two or more electronic parts, a resin film is arranged so 
that it may stick to the field of the opposite side and two or more electronic parts 
and set substrates may be covered, and it is pasted up on a set substrate. Then, 
between the parts used as two or more electronic instruments, a resin film and a 
set substrate are cut and two or more electronic instruments are completed. The 
mechanical junction to the connection electrode of electronic parts and the 
conductor pattern of a mounting substrate is reinforced with this electronic 
instrument with a resin film. Moreover, in this invention, before a resin film pastes 
a set substrate, it is put into a cut by the resin film between the parts used as two 
or more electronic instruments. It is prevented that a set substrate bends by this 
by contraction of the resin film at the time of a resin film pasting a set substrate. 
[0016] In the manufacture approach of the electronic instrument of this invention, 
a resin film may close electronic parts. Moreover, in the manufacture approach of 
the electronic instrument of this invention, space may be formed between one 
field of electronic parts, and one field of a mounting substrate. 
[0017] In the manufacture approach of the electronic instrument of this invention, 
moreover, the process which arranges a resin film By letting the hole formed in 
the set substrate pass, and attracting the gas by the side of electronic parts from 
the opposite side with the electronic parts of a set substrate The process to 
which the configuration of a resin film is changed may be included so that a resin 
film may stick to the field of the opposite side, and one field of the set substrate in 



the surrounding part of two or more electronic parts with the set substrate of two 
or more electronic parts and may cover two or more electronic parts and set 
substrates. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail with reference to a drawing. First, with reference to 
drawing 1 , the configuration of the electronic instrument manufactured by the 
manufacture approach of the electronic instrument concerning the gestalt of 1 
operation of this invention is explained. The mounting substrate 11 which has the 
conductor pattern 12 which exposes the electronic instrument 10 in the gestalt of 
this operation in one field 11a, It is arranged so that field 13a which has the 
connection electrode 14 in one field 13a, and has this connection electrode 14 
may counter one field 11a of the mounting substrate 11. The electronic parts 13 
joined mechanically [ the connection electrode 14 is electrically connected to the 
conductor pattern 12 of the mounting substrate 11, and ], In the mounting 
substrate 1 1 of electronic parts 13, electronic parts 13 and the mounting 
substrate 1 1 were covered so that it might stick to field 13b of the opposite side, 
and one field 1 1 a of the mounting substrate 1 1 in the surrounding part of 
electronic parts 13, and it has the resin film 15 adhered to the mounting substrate 
11. 

[0019] The mounting substrate 1 1 is formed with glass, resin, or a ceramic. 
Although electronic parts 13 are a surface acoustic element, vibrator, RF passive 
circuit elements, etc., they may be other electronic parts. Electronic parts 13 are 
mounted in the mounting substrate 11 by the face down bonding arranged so 
that field 13a which has the connection electrode 14 may turn to the mounting 
substrate 1 1 as mentioned above. Space 16 is formed between one field 13a of 
electronic parts 13, and one field 11a of the mounting substrate 11. 
[0020] Field 13b of the opposite side is covered without the clearance with the 
resin film 15 in the mounting substrate 11 of electronic parts 13. The surrounding 
part of electronic parts 13 is also covered with the resin film 15 without the 



clearance among one field 1 1 a of the mounting substrate 1 1 . Moreover, the resin 
film 15 is closing the whole electronic parts 13 including the electrical installation 
part of the connection electrode 14 of electronic parts 13, and the conductor 
pattern 12 of the mounting substrate 11. 

[0021] The resin film 15 is formed with thermosetting resin, such as an epoxy 
resin. The thickness of the resin film 15 is 50-150 micrometers. 
[0022] Next, the outline of the manufacture approach of the electronic instrument 
10 concerning the gestalt of this operation is explained. By the manufacture 
approach of this electronic instrument 10, the set substrate 1 1 1 (not shown in 
drawing 1 ) which contains the part used as two or more mounting substrates 1 1 
beforehand is manufactured. This set substrate 111 has the conductor pattern 12 
corresponding to two or more mounting substrates 11. The conductor pattern 12 
is exposed in one field of the set substrate 111. 

[0023] The manufacture approach of the electronic instrument 10 concerning the 
gestalt of this operation One [ each ] field 13a of two or more electronic parts 13 
corresponding to two or more electronic instruments so that one field of the set 
substrate 1 1 1 may be countered The process which arranges two or more 
electronic parts 13 and set substrates 111, and is joined mechanically [ connect 
electrically the connection electrode 14 of two or more electronic parts 13 to the 
conductor pattern 12 of the set substrate 111, and ], In between the process 
which arranges the resin film 15 so that it may stick to field 13b of the opposite 
side in the set substrate 1 1 1 of electronic parts 13 and two or more electronic 
parts 13 and set substrates 1 1 1 may be covered, and the parts used as two or 
more electronic instruments In the process which puts a cut into the resin film 15, 
and the surrounding part of each electronic parts 13, between the process which 
pastes up the resin film 15 on the set substrate 111, and the part used as two or 
more electronic instruments The resin film 15 and the set substrate 1 1 1 were cut, 
and it has the process which completes two or more electronic instruments. 
[0024] Next, with reference to drawing 2 , an example of the property of the resin 
film 15 used in the gestalt of this operation is explained notionally. In drawing 2 , 



the white round head and the continuous line show the correspondence relation 
between the temperature of the resin film 15, and the die length about the 
direction of arbitration. Moreover, in drawing 2 , the black dot and the broken line 
show the correspondence relation between the temperature in the resin whose 
configuration is stable to a temperature change like BT (Bismaleimide triazine) 
resin for the comparison with the property of the resin film 15, and the die length 
about the direction of arbitration. By the resin whose configuration is stable to a 
temperature change, as the sign 110 showed, die length changes almost linearly 
to a temperature change. 

[0025] The resin film 15 is maintaining the film configuration, when the 
temperature is ordinary temperature (room temperature) RT. If the temperature 
of the resin film 15 is raised from ordinary temperature RT to glass-transition- 
temperature TG and it goes as the sign 101 showed, the resin film 15 will expand 
so that die length may change almost linearly to a temperature change, while 
softening gradually. If the temperature of the resin film 15 is raised from glass- 
transition-temperature TG to the hardening initiation temperature HT and it goes 
as the sign 102 showed, the resin film 15 will expand rapidly while coming to 
have a fluidity. If temperature of the resin film 15 is carried out to beyond the 
hardening initiation temperature HT as the sign 103 showed, it is begun to 
harden the resin film 15. After hardening of the resin film 15 is completed, as the 
sign 104 showed, the resin film 15 is contracted. At this time, the force 
(henceforth a shrinkage force) of the direction to contract arises on the resin film 
15. After hardening of the resin film 15 is completed, as the sign 105 showed, the 
configuration of the resin film 15 is stable to a temperature change, without 
softening or having a fluidity again, even if it raises temperature. Although the 
hardening initiation temperature HT changes with properties of the resin film 15, 
it is about 150-200 degrees C, for example, and, in the case of the resin film 15 
formed using the epoxy resin, is around 150 degrees C. Moreover, the time 
amount required by hardening termination from hardening initiation of the resin 
film 15 also changes with properties of the resin film 15. 



[0026] In addition, the property of the resin film 15 shown in drawing 2 is notional 
strictly. If it follows, for example, the temperature variation per unit time amount 
changes, the property of the resin film 15 will also change. 
[0027] By the manufacture approach of the electronic instrument 10 concerning 
the gestalt of this operation, the configuration of the resin film 15 is changed so 
that the resin film 15 may stick to field 1 3b of the opposite side, and one field of 
the set substrate 1 1 1 in the surrounding part of electronic parts 13 in the set 
substrate 1 1 1 of electronic parts 13 at homogeneity and may cover electronic 
parts 1 3 and the set substrate 111, where it raised the temperature of the resin 
film 15 and the resin film 15 is softened for example. Then, after raising the 
temperature of the resin film 15 further and making it the resin film 15 have a 
fluidity, while pasting up the resin film 1 5 on the set substrate 1 1 1 by stiffening 
the resin film 15, the configuration of the resin film 15 is fixed. In case the resin 
film 15 hardens, a shrinkage force occurs as mentioned above. The shrinkage 
force of this resin film 15 acts so that electronic parts 13 may be pushed against 
the set substrate 1 1 1 side. Thereby, the mechanical junction to the connection 
electrode 14 of electronic parts 13 and the conductor pattern 12 of the set 
substrate 1 1 1 is reinforced more certainly. Moreover, when the resin film 15 
contracts, the resin film 15 is more closely stuck to electronic parts 13 and the set 
substrate 111. 

[0028] With the gestalt of this operation, before pasting up the resin film 15 on 
the set substrate 1 1 1, a cut is put into the resin film 15 between the parts used as 
two or more electronic instruments. It can prevent that the set substrate 1 1 1 
bends by this by contraction of the resin film 15 at the time of pasting up the resin 
film 15 on the set substrate 111. 

[0029] In addition, when it has flexibility with the resin film 15 sufficient also in 
ordinary temperature, the resin film 15 is made to transform in ordinary 
temperature, the configuration is determined, after that, the temperature of the 
resin film 15 may be raised and the resin film 15 may be stiffened. 
[0030] Moreover, where the resin film 15 is softened in the temperature below 



glass transition temperature, the configuration of the resin film 15 may be 
determined and the resin film 15 may be stiffened over comparatively long time 
amount after that in the temperature below glass transition temperature. 
[0031] Moreover, instead of raising the temperature of the resin film 15 and 
softening the resin film 15, when the resin film 15 is formed with the resin 
softened by ultraviolet rays, ultraviolet rays may be irradiated at the resin film 15, 
and the resin film 15 may be softened. Or while raising the temperature of the 
resin film 15, ultraviolet rays may be irradiated at the resin film 15, and the resin 
film 15 may be softened. 

[0032] Moreover, instead of raising the temperature of the resin film 15 and 
stiffening the resin film 15, when the resin film 15 is formed with the resin 
hardened by ultraviolet rays, ultraviolet rays may be irradiated at the resin film 15, 
and the resin film 15 may be stiffened. Or while raising the temperature of the 
resin film 15, ultraviolet rays may be irradiated at the resin film 15, and the resin 
film 15 may be stiffened. 

[0033] By the way, in the gestalt of this operation, various approaches can be 
used as the electrical installation of the connection electrode 14 of electronic 
parts 13, and the conductor pattern 12 of the mounting substrate 1 1 (set 
substrate 111), and the approach of mechanical junction. Hereafter, some 
examples of the electrical installation of the connection electrode 14 of electronic 
parts 13 and the conductor pattern 12 of the mounting substrate 11 and the 
approach (only henceforth the junction approach) of mechanical junction are 
explained. 

[0034] First, with reference to drawing 3 thru/or drawing 5 , the example of the 
conventional junction approach is explained for the comparison with the gestalt of 
this operation. In addition, in drawing 3 thru/or drawing 5 , the electrical 
installation of the connection electrode 14 of electronic parts 13 and the 
conductor pattern 12 of the mounting substrate 1 1 and the part of mechanical 
junction are greatly drawn compared with other parts. 
[0035] In the example shown in drawing 3 , as a connection electrode 14 of 



electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14A which consists of gold is prepared. On the other hand, 
some conductor patterns 12 are made, for example, connection 12A which 
consists of gold is prepared in the mounting substrate 1 1 side. In this example, 
metal junction of bump 14A and the connection 12A is carried out, and thereby, 
bump 14A and connection 12A are mechanically joined while connecting 
electrically. 

[0036] In the example shown in drawing 4 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14B which consists of gold is prepared. On the other hand, 
some conductor patterns 12 are made, for example, connection 12A which 
consists of gold is prepared in the mounting substrate 11 side. In this example, 
bump 14B and connection 12A are electrically connected by the conductive 
paste 18. Then, it fills up with the under-filling material 19 between electronic 
parts 13 and the mounting substrate 11, and mechanical junction of bump 14B, 
the conductive paste 18, and connection 12A is stably secured according to the 
shrinkage force of this under-filling material 19. 

[0037] In the example shown in drawing 5 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14A which consists of gold is prepared. On the other hand, 
some conductor patterns 12 are made, for example, connection 12A which 
consists of gold is prepared in the mounting substrate 1 1 side. In this example, 
bump 14A and connection 12A are arranged so that it may touch mutually, and 
thereby, bump 14A and connection 12A are connected electrically. Between the 
electronic parts 13 and the mounting substrates 11 in the perimeter of bump 14A 
and connection 12A, the non-conductive or anisotropy conductive paste 20 for 
junction is poured in. And the mechanical junction to bump 14A and connection 
12A is stably secured according to the shrinkage force of this paste 20 for 
junction. 

[0038] Next, with reference to drawing 6 thru/or drawing 8 , the example of the 



junction approach in the gestalt of this operation is explained. In addition, in 
drawing 6 thru/or drawing 8 , the electrical installation of the connection electrode 
14 of electronic parts 13 and the conductor pattern 12 of the mounting substrate 
1 1 and the part of mechanical junction are greatly drawn compared with other 
parts. 

[0039] Like the example shown in drawing 3 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14A which consists of gold is prepared in the example 
shown in drawing 6 . On the other hand, some conductor patterns 12 are made, 
for example, connection 12A which consists of gold is prepared in the mounting 
substrate 1 1 side. Metal junction of bump 14A and the connection 12A is carried 
out, and thereby, bump 14A and connection 12A are mechanically joined while 
connecting electrically. In this example, the resin film 15 in the gestalt of this 
operation is formed further. And the mechanical junction to bump 14A and 
connection 12A is reinforced according to the shrinkage force of this resin film 15. 
[0040] Like the example shown in drawing 4 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14B which consists of gold is prepared in the example 
shown in drawing 7 . On the other hand, some conductor patterns 12 are made, 
for example, connection 12A which consists of gold is prepared in the mounting 
substrate 1 1 side. Bump 14B and connection 12A are electrically connected by 
the conductive paste 18. In this example, the resin film 15 in the gestalt of this 
operation is formed further. And mechanical junction of bump 14B, the 
conductive paste 18, and connection 12A is stably secured according to the 
shrinkage force of the resin film 15, without using the under-filling material 19. 
[0041] Like the example shown in drawing 5 , as a connection electrode 14 of 
electronic parts 13, it connected with the conductor pattern 17 of electronic parts 
13, for example, bump 14A which consists of gold is prepared in the example 
shown in drawing 8 . On the other hand, some conductor patterns 12 are made, 
for example, connection 12A which consists of gold is prepared in the mounting 



substrate 1 1 side. Bump 14A and connection 12A are arranged so that it may 
touch mutually, and thereby, bump 14A and connection 12A are connected 
electrically. Between the electronic parts 13 and the mounting substrates 1 1 in 
the perimeter of bump 14A and connection 12A, the non-conductive or 
anisotropy conductive paste 20 for junction is poured in. And the mechanical 
junction to bump 14A and connection 12A is stably secured according to the 
shrinkage force of this paste 20 for junction. In this example, the resin film 15 in 
the gestalt of this operation is formed further. And the mechanical junction to 
bump 14A and connection 12A is reinforced according to the shrinkage force of 
this resin film 15. 

[0042] In addition, most conventional junction approaches not only in what was 
shown in drawing 6 thru/or drawing 8 but face down bonding can be used for the 
junction approach in the gestalt of this operation. 
[0043] Next, with reference to drawing 9 , an example of surface acoustic 
element 13A as electronic parts 13 is explained. Surface acoustic element 13A 
shown in drawing 9 R> 9 has the piezo-electric substrate 21, the Kushigata 
electrode 22 and conductor pattern 23 which were formed in one field of this 
piezo-electric substrate 21, and the connection electrode 24 formed in the edge 
of a conductor pattern 23. The connection electrode 24 is equivalent to the 
connection electrode 14 in drawing 1 etc. Surface acoustic element 13A is a 
component which uses the surface acoustic wave generated by the Kushigata 
electrode 22 for basic actuation, and has a function as a band pass filter with the 
gestalt of this operation. 

[0044] In drawing 9 , the connection electrode 24 which attached the notation 
"IN" is an input terminal, the connection electrode 24 which attached the notation 
"OUT" is an output terminal, and the connection electrode 24 which attached the 
notation "GND" is an earth terminal. Moreover, in drawing 9 , the field surrounded 
with the broken line shown with a sign 25 is a field which has the need of making 
it a sealing agent etc. not enter into the inside, including a surface acoustic wave 
propagation field. 



[0045] Next, with reference to drawing 10 thru/or drawing 16 , the manufacture 
approach of the electronic instrument 10 concerning the gestalt of this operation 
is explained in detail. By the manufacture approach of the electronic instrument 
concerning the gestalt of this operation, as shown in drawing 10 , the set 
substrate 1 1 1 which contains the part used as two or more mounting substrates 

1 1 beforehand is manufactured. This set substrate 1 1 1 has the conductor pattern 

12 corresponding to two or more mounting substrates 11. The conductor pattern 
1 2 is exposed in one field 1 1 1 a of the set substrate 111. 

[0046] The manufacture approach of the electronic instrument 10 concerning the 
gestalt of this operation arranges two or more electronic parts 13 and set 
substrates 1 1 1 , the connection electrode 14 of two or more electronic parts 13 is 
electrically connected to the conductor pattern 12 of the set substrate 111, and 
one [ each ] field 13a of two or more electronic parts 13 corresponding to two or 
more electronic instruments joins it mechanically so that one field 1 1 1 a of the set 
substrate 1 1 1 may be countered. Next, the resin film 15 formed in the almost 
same flat-surface configuration as the configuration of one field 1 1 1a of the set 
substrate 1 1 1 is arranged so that electronic parts 13 and the set substrate 1 1 1 
may be covered. 

[0047] Two or more holes 31 are formed in the set substrate 1 1 1 in the periphery 
of the rectangular field where each electronic parts 13 are arranged. The center 
position of the arrangement field of electronic parts 13 may be mutually 
established in the hole 31 by two places of the opposite side as a core, and it 
may be prepared in four places of the outside of four flanks of the arrangement 
field of electronic parts 13, or may be prepared in many parts rather than it. 
[0048] Next, as shown in drawing 1 1 , where it heated the resin film 15 and the 
resin film 15 is softened, it lets the hole 31 of the set substrate 1 1 1 pass, and the 
gas by the side of electronic parts 13 is attracted from the opposite side in the 
electronic parts 13 of the set substrate 111. Although a gas here changes with 
ambient atmospheres at the time of processing, they are air, nitrogen gas, inert 
gas, etc. The configuration of the resin film 15 is changed so that the resin film 15 



may stick to field 1 3b of the opposite side, and one field 1 1 1 a of the set substrate 
1 1 1 in the surrounding part of electronic parts 13 in the set substrate 1 1 1 of 
electronic parts 13 at homogeneity and may cover electronic parts 13 and the set 
substrate 1 1 1 by this. It is made for the temperature of the resin film 1 5 at this 
time to become lower than the temperature which the resin film 15 hardens. Thus, 
the configuration of the resin film 15 can be easily determined by letting the hole 
31 of the set substrate 1 1 1 pass, attracting the gas by the side of electronic parts 
1 3 from the opposite side in the electronic parts 1 3 of the set substrate 111, and 
changing the configuration of the resin film 15. Moreover, where the resin film 15 
is softened, the configuration of the resin film 15 can be more easily determined 
by changing the configuration of the resin film 15. In addition, when it has 
flexibility with the resin film 15 sufficient also in ordinary temperature, the 
configuration of the resin film 15 may be changed only by above-mentioned 
suction, without heating the resin film 15. 

[0049] In addition, instead of raising the temperature of the resin film 15 and 
softening the resin film 15, when the resin film 15 is formed with the resin 
softened by ultraviolet rays, ultraviolet rays may be irradiated at the resin film 15, 
and the resin film 15 may be softened. Or while raising the temperature of the 
resin film 15, ultraviolet rays may be irradiated at the resin film 15, and the resin 
film 15 may be softened. 

[0050] With the gestalt of this operation, the heating furnace 32 which can be 
decompressed is used as a means to attract the gas by the side of electronic 
parts 13 from the opposite side, in the electronic parts 13 of a means to heat the 
resin film 15, and the set substrate 111. However, other means may be used as 
a means to heat, or a means to attract a gas. The heating furnace 32 has the 
heater 33 at which the set substrate 1 1 1 is laid. A heater 33 heats the set 
substrate 1 1 1 and the resin film 15. The hole 34 which is open for free passage 
to the hole 31 of the set substrate 1 1 1 is formed in the heater 33. If the gas in a 
heating furnace 32 is discharged and the inside of a heating furnace 32 is 
decompressed, it will let the hole 34 of a heater 33, and the hole 31 of the set 



substrate 1 1 1 pass, and, as for the electronic parts 13 of the set substrate 111, 
the gas by the side of electronic parts 13 will be attracted from the opposite side. 
[0051] Next, as shown in drawing 12 , while heating the set substrate 1 1 1 and 
the resin film 15 and stabilizing the configuration of the resin film 15 at a heater 
33, the resin film 1 5 is provisionally pasted up on the set substrate 111. However, 
at this time, the resin film 15 is not completely pasted up on the set substrate 111, 
and the resin film 15 is not stiffened completely. In addition, when the resin film 
15 is formed with the resin hardened by ultraviolet rays, while irradiating 
ultraviolet rays at the resin film 15 and stabilizing the configuration of the resin 
film 15 instead of raising the temperature of the resin film 15, the resin film 15 
may be provisionally pasted up on the set substrate 111. 

[0052] Next, as shown in drawing 13 , using a fixture 36, between the parts used 
as two or more electronic instruments, it is incised on the resin film 15 and 37 is 
put in. A fixture 36 is arranged in the shape of a grid so that it may correspond to 
the location between the parts used as two or more electronic instruments, and it 
has cutting part 36a which is incised on the resin film 15 and puts in 37, and 
attaching part 36b holding this cutting part 36a. 

[0053] Next, as shown in drawing 14 , again, the set substrate 1 1 1 and the resin 
film 15 are heated at a heater 33, and it carries out to beyond the temperature to 
which the resin film 15 hardens the temperature of the resin film 15. After making 
it have a fluidity for the resin film 15, while making it harden and pasting up the 
resin film 1 5 on the set substrate 1 1 1 completely by this, the configuration of the 
resin film 15 is fixed. 

[0054] In addition, instead of raising the temperature of the resin film 15 and 
stiffening the resin film 15, when the resin film 15 is formed with the resin 
hardened by ultraviolet rays, ultraviolet rays may be irradiated at the resin film 15, 
and the resin film 1 5 may be stiffened. Or while raising the temperature of the 
resin film 15, ultraviolet rays may be irradiated at the resin film 15, and the resin 
film 15 may be stiffened. 

[0055] Next, as shown in drawing 15 , the resin film 15 and the set substrate 1 1 1 



are cut, and two or more electronic instruments 10 are completed in the cutting 
location 41 between the parts used as two or more electronic instruments 10. 
Drawing 16 is the top view showing the set substrate 1 1 1 in front of the cutting 
process shown in drawing 15 , electronic parts 13, and the resin film 15. The 
location and the cutting location 41 of cut 37 are made in agreement in drawing 
15 and drawing 16 R> 6. 

[0056] However, the resin film 15 and the set substrate 1 1 1 may be cut from the 
location of cut 37 between the parts used as two or more electronic instruments 
10 in the cutting location 41 near electronic parts 13. Drawing 17 is the 
explanatory view showing the process following drawing 1414 which can be set 
in this case. Moreover, drawing 18 is the top view showing the set substrate 1 1 1 
in front of the cutting process shown in drawing 1717 , electronic parts 13, and 
the resin film 15. Moreover, drawing 19 shows the conductor pattern 12 on the 
set substrate 1 1 1 which can be set in this case, and an example of the cutting 
location 41. In drawing 18 , the sign 42 expresses the conductor pattern arranged 
between the parts used as two or more electronic instruments 10. This conductor 
pattern 42 is for connecting the conductor pattern 12 in the part used as two or 
more electronic instruments 10, and making these into same electric potential, in 
order to prevent that the set substrate 1 1 1 is charged between before the 
process which cuts the set substrate 111. This conductor pattern 42 is removed 
by cutting the set substrate 1 11 in the cutting location 41 shown in drawing 18 . 
[0057] As explained above, by the manufacture approach of the electronic 
instrument concerning the gestalt of this operation, in the set substrate 1 1 1 of 
two or more electronic parts 13, the resin film 15 is arranged so that it may stick 
to field 13b of the opposite side and two or more electronic parts 13 may be 
covered, and pastes the set substrate 1 1 1 in the surrounding part of each 
electronic parts 13. Then, between the parts used as two or more electronic 
instruments 10, the resin film 15 and the set substrate 111 are cut, and two or 
more electronic instruments 10 are completed. The mechanical junction to the 
connection electrode 14 of electronic parts 13 and the conductor pattern 12 of 



the mounting substrate 1 1 is reinforced with this electronic instrument 10 with the 
resin film 15. Moreover, under-filling material is not filled up with the gestalt of 
this operation between electronic parts 13 and the mounting substrate 11. 
Therefore, according to the gestalt of this operation, improvement in the 
reinforcement of the mechanical junction to the connection electrode 14 of 
electronic parts 13 and the conductor pattern 12 of the mounting substrate 1 1 or 
the stability of junction can be aimed at at an easy configuration and an easy 
process, without affecting actuation of electronic parts 13. 
[0058] In the process which pastes up the resin film 15 on the set substrate 1 1 1 
especially By stiffening the resin film 15, after heating the resin film 15 and 
making it the resin film 15 have a fluidity When pasting up the resin film 15 on the 
set substrate 1 1 1 , the reinforcement of the mechanical junction to the connection 
electrode 14 of electronic parts 13 and the conductor pattern 12 of the mounting 
substrate 1 1 and the stability of junction can be more certainly raised according 
to the shrinkage force at the time of hardening of the resin film 15. 
[0059] Moreover, with the gestalt of this operation, two or more electronic parts 
13 are mounted in the set substrate 111, the resin film 15 is arranged so that 
these electronic parts 13 and the set substrate 1 1 1 may be covered, and this 
resin film 15 is pasted up on the set substrate 111. And the resin film 15 and the 
set substrate 1 1 1 are cut at the last, and it is made to complete two or more 
electronic instruments 10 in the cutting location 41 between the parts used as 
two or more electronic instruments 10. Therefore, according to the gestalt of this 
operation, since many electronic instruments 10 can be manufactured to 
coincidence, many electronic instruments 10 can be manufactured efficiently. 
[0060] In manufacturing many electronic instruments 10 to coincidence as 
mentioned above, there is a possibility that the set substrate 1 1 1 may bend by 
contraction of the resin film 15 at the time of the resin film 15 pasting the set 
substrate 111. When the set substrate 1 1 1 bends, trouble is caused to the 
activity which cuts the resin film 15 and the set substrate 1 1 1 , or a possibility that 
fault, like the mounting substrate 11 bends in the electronic instrument 10 after 



completion may arise is in it. 

[0061] On the other hand, with the gestalt of this operation, before pasting up the 
resin film 15 on the set substrate 111, between the parts used as two or more 
electronic instruments 10, it is incised on the resin film 15 and 37 is put in. In 
case the resin film 1 5 pastes the set substrate 111, even if the resin film 1 5 
contracts by this, cut 37 can spread, it can prevent that the set substrate 1 1 1 
bends, and generating of the above faults can be prevented. 
[0062] Moreover, according to the gestalt of this operation, since the closure of 
the electronic parts 13 is carried out with the resin film 15, electronic parts 13 can 
be closed at an easy configuration and an easy process, without affecting 
actuation of electronic parts 13. Thereby, the resistance of the electronic 
instrument 10 to an environment etc. is securable. 
[0063] Moreover, with the gestalt of this operation, the hole 31 of the set 
substrate 1 1 1 is closed by the resin film 15 in the process which pastes up the 
resin film 1 5 on the set substrate 111. Therefore, with the gestalt of this operation, 
even if it does not close a hole 31 , a closure condition can be kept certain. 
[0064] Moreover, according to the gestalt of this operation, since space 16 is 
formed between one field 13a of electronic parts 13, and one field 11a of the 
mounting substrate 11, when one field 13a of electronic parts 13 contacts other 
objects, it can prevent that actuation of electronic parts 13 is influenced. In the 
case of a surface acoustic element, vibrator, or RF passive circuit elements, 
especially this has effective electronic parts 13. 
[0065] According to the gestalt of this operation from these things, the 
dependability of an electronic instrument 10 can be raised. Moreover, according 
to the gestalt of this operation, since the closure of electronic parts 13 is 
performed using the resin film 15, compared with the case where the closure of 
electronic parts 13 is performed using the structure like a cap, miniaturization [ of 
an electronic instrument 10 ], lightweight-izing, and thin shape-ization is attained. 
Moreover, according to the gestalt of this operation, since the closure of 
electronic parts 13 is performed using the resin film 15, each above-mentioned 



effectiveness can be acquired by low cost. 

[0066] In addition, this invention is not limited to the gestalt of the above- 
mentioned implementation, but various modification is possible for it. For 
example, the holes 31 in the set substrate 1 1 1 may be the existing holes, such 
as not only a thing but a through hole specially prepared to suction. 
[0067] Moreover, in this invention, one electronic instrument may contain two or 
more electronic parts. 
[0068] 

[Effect of the Invention] As explained above, by the manufacture approach of an 
electronic instrument according to claim 1 to 4, with the set substrate of two or 
more electronic parts, a resin film is stuck to the field of the opposite side, it is 
arranged so that two or more electronic parts and set substrates may be covered, 
and is pasted up on a set substrate. Then, between the parts used as two or 
more electronic instruments, a resin film and a set substrate are cut and two or 
more electronic instruments are completed. The mechanical junction to the 
connection electrode of electronic parts and the conductor pattern of a mounting 
substrate is reinforced with this electronic instrument with a resin film. Moreover, 
in this invention, before a resin film pastes a set substrate, it is put into a cut by 
the resin film between the parts used as two or more electronic instruments. It is 
prevented that a set substrate bends by this by contraction of the resin film at the 
time of a resin film pasting a set substrate. Therefore, according to this invention, 
at an easy process, without affecting actuation of electronic parts, improvement 
in the reinforcement of the mechanical junction to the connection electrode of 
electronic parts and the conductor pattern of a mounting substrate or the stability 
of junction can be aimed at, and the effectiveness that many electronic 
instruments can be manufactured efficiently is done so. 
[0069] Moreover, according to the manufacture approach of an electronic 
instrument according to claim 2, since the closure of the electronic parts is 
carried out with a resin film, the effectiveness that electronic parts can be closed 
is done so at an easy process, without affecting actuation of electronic parts. 



[0070] Moreover, according to the manufacture approach of an electronic 
instrument according to claim 3, since space is formed between one field of 
electronic parts, and one field of a mounting substrate, when one field of 
electronic parts contacts other objects, actuation of electronic parts does so the 
effectiveness that it can prevent being influenced. 

[0071] According to the manufacture approach of an electronic instrument 
according to claim 4, moreover, the process which arranges a resin film By letting 
the hole formed in the set substrate pass, and attracting the gas by the side of 
electronic parts from the opposite side with the electronic parts of a set substrate 
So that a resin film may stick to the field of the opposite side, and one field of the 
set substrate in the surrounding part of two or more electronic parts with the set 
substrate of two or more electronic parts and may cover two or more electronic 
parts and set substrates Since the process to which the configuration of a resin 
film is changed is included, the effectiveness that the configuration of a resin film 
can be determined easily is done so. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the electronic instrument manufactured by 
the manufacture approach of the electronic instrument concerning the gestalt of 1 
operation of this invention. 

[Drawing 2] It is the explanatory view showing notionally an example of the 
property of the resin film used in the gestalt of 1 operation of this invention. 
[Drawing 3] It is the sectional view showing an example of the conventional 
junction approach for the comparison with the gestalt of 1 operation of this 
invention. 

[Drawing 4] It is the sectional view showing other examples of the conventional 
junction approach for the comparison with the gestalt of 1 operation of this 
invention. 

[Drawing 5] It is the sectional view showing the example of further others of the 
conventional junction approach for the comparison with the gestalt of 1 operation 
of this invention. 

[Drawing 6] It is the sectional view showing an example of the junction approach 
in the gestalt of 1 operation of this invention. 

[Drawing 7] It is the sectional view showing other examples of the junction 
approach in the gestalt of 1 operation of this invention. 

[Drawing 8] It is the sectional view showing the example of further others of the 

junction approach in the gestalt of 1 operation of this invention. 

[Drawing 9] It is the top view showing an example of a surface acoustic element 

as electronic parts in the gestalt of 1 operation of this invention. 

[Drawing 10] It is the explanatory view showing one process in the manufacture 

approach of the electronic instrument concerning the gestalt of 1 operation of this 

invention. 

[Drawing 1 1] It is the explanatory view showing the process following drawing 10 . 
[Drawing 12] It is the explanatory view showing the process following drawing 1 1 . 
[Drawing 13] It is the explanatory view showing the process following drawing 12 . 
[Drawing 14] It is the explanatory view showing the process following drawing 13 . 



[Drawing 15] It is the explanatory view showing the process following drawing 14 . 
[Drawing 16] It is the top view showing the set substrate in front of the cutting 
process shown in drawing 15 , electronic parts, and a resin film. 
[Drawing 17] It is the explanatory view showing other examples of the process 
following drawing 14 . 

[Drawing 18] It is the top view showing the set substrate in front of the cutting 

process shown in drawing 17 , electronic parts, and a resin film. 

[Drawing 19] It is the explanatory view showing the conductor pattern on the set 

substrate corresponding to the example shown in drawing 17 , and an example 

of a cutting location. 

[Description of Notations] 

10 [ -- Electronic parts, 14 / -- A connection electrode, 15 / -- A resin film, 16 / - 
Space, 31 / - A hole, 36 / -- A fixture, 37 / -- It is incised and is 1 1 1 . / -- Set 
substrate. ] ~ An electronic instrument, 1 1 -- A mounting substrate, 12 - A 
conductor pattern, 13 
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SrflJWfLT. UmMTmmZ^i^hJMbltmz- 

[ 0 0 2 4 ] &t. 02 £#H§Lt\ ^SffiOl^tfc 
^Tffl^£>tL&®flt7 -f/kk 1 5<DWi<7)-®\$:M±.&l 

zmmtt. H2fcfcuT, aAfcj;t>'»i. fjii§7 
4 /kt. 1 5 b imcoiift to^r t omjs 



H(4. tffl^/L-Al 5^^fc<9JtRtf>fc#>t, BT 
(Bismaleimide triazine) fflB?>£ 0 tiSJ&'5£ffc,t*f 

lt»^5e ltv > sufjitts ttsias t ffit^?7 ft 
ftLxmmm^Lxv^mmxn. ^1 1 ot-^l 

fc± 5 1. fift^tMLT(5E'itlB^tJI§^lt-r 

[0025] ^;^i5ii -e-o&jg^egia 

RTOfc£t(47^A^«£it&LT^I> 0 ^ 

i o i x-T^Ltzi: o t, mm y a 1 5cDum%mu 
RTfyt,$7xmmmTGtxmxtj<b, mm? 
ovAi 5\m^m%itthb^z. ismtiuznLx 
mmmmzm-hmitt x o mmtz> r-v v 1 o 

2-C^Lfciat. ffflB7^;l-Al 5tosm^^7Xfe 
^2BJSTG*^®^gH4&iSJgHTiT±ffTfi : < fc. fit 

m7<}VAi 5nmmm^i-^xo^ibmz, m 

SAzMmtZ. 1 0 3T*L£ i 5 1, fflll7 ^ 
Al 5^S^®™^HTlil±fc^Sfc. fflfl|7 
^ 1 5 tiS-ft tteftS . 4 )V1± 1 5 ©gfttf 

1 5«lR«-f-|>, ^tOfc^, ffifl|7-f;^l 5C(« 

7^;^1 50€Mb&*»TLfeft(i, ^1 0 5T"^L 

5<Wmiz£^xm%&fiK Mitf 1 5 0-2 

0 orgJtt-fc 0 . x*^HM!£ffl^TJFM§ti^ftf 
JH7 ;l-A 1 5 COm^Zli 1 5 0 •Cffi&Tfc So * ^ . 

MBI7 >f >vj» 1 5 oii^rffi^^5S«Tt rts-ts 

[ 0 0 2 6 ] , 0 2 fciLfc»7 ^ /L-A 1 5 Off 

me^sfcfc o^^s^ik*^^ii(4W7 -f i 
[0027] ^mmmm^im.'f-mm 1 o osit^j 

7^/^15 &$M§^«*JT'\ ffjfg7 ^ 1 5^' 

Hi^p 1 3 om^a^ mt limwvm 1 3 b t 
€^p n n i 3<7)jnfflogp*tfc(ti>ft^a«i 1 10- 

*OHi: t%- 1^# t T€^gPp n n 1 3 i wm^SK 
111 SrS5 J; -3t. itflH7 -f /L'A 1 5 

^f*. mzmm7 4?iAi s^m^mx. 
mmy < /l a 1 5 fpmm^th t a t t^s. tsag 

7^/t-Al 5&«fl:$-frSC:fctJ:oT, ffIg7^A 

1 5 ^ft^SS 1 1 1 \&mth bMz, ffiffiy 4 )VJ» 

1 smmz m&th . fflg7 ^ ;l-a 1 5«t» 
ti4. m^co J: a izmmwm^.-fh „ dofifig7 ^ ^ 

A 1 5 OJRffiTJtt. «i^gPp n n 1 3 £ ft^SK 1 1 1 (It 

wtttvz x a fcfftfl-ts. o -tit i o . €^gp n n n 1 3 
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commmm 1 4 1 m^mu 1 1 1 <mvw-> 1 2 1 
? «m« _ ffi n ^ i 1 1 ii*'cti^ 3 i i h t ^ mm? 
4 1 5 **JD0frf5 i fc t i 0 , itfli7 4 iVJx 1 5 
(±, =t DH^fcmm&i 3fcj:vm^aMi 1 its 

[00 28] ^flS^JSTCIi, Sffl§7 ^li,15 £ft 

^«^ut . mm? ^/iai5 tw^j Att 
§ 0 ^titio. fflgy^^i 5^»^a«i 1 it 

1 1 1 tffcfctfd i: iffifctlZ. b h . 
[0029]^fc> SMh7 ^;^15 tfsgi&Ti-HM: 
^im^^-f-S^tii. SSCi5^tll7^^ 1 

)VJ* 1 50)&££±{f T8MI7 4 )VJ* 1 5 £5Hfc§-trc 

[ 0 0 3 0 ] ttz, ii'yxm^m)^^mzaux 
mm? 4!V2,i5 zms^mmx. mm? < 1 

^zhv^mm^vmmMtxmm? 4 /la 1 5 *m 

[0031] it, mm? 4ivj±i5 wmmiz * ->x 
mtt&mmizx ^xm^nx^m^zn, mm? 

4)12*15 £>i&K£ ±ff Xmm? 4JUM.15 

nth 0 ffljii7 ^^15 izmmmMixmm 

?4)VI±l 5^mt^Xh ftSV^i, tBJH7 4 

1 5?)&JK£±{f S fc*tttffl|7 4 JVJ* 1 5t^f- 

[ 0 0 3 2 J £fc , ®Jj|7 -f /PA 1 5 #3tJW;: J; 

mt-tmrnizx ^xmrntix^m^iza. mm? 

4 JVK 1 5 £>i&g£±ff T®H7 ^M15 ^®it§-tt 
§ IU> t . BHJi ^ < /i a 1 5 (i^1-t? r 1 1 m 

?4)vai 5*mkz^xi>^\ hiut. mm? 4 

JVA 1 5^£ft£±Cf S fc*C«7 4 /PA 1 5 

[0033] t z. hx\ ^mmmmiz&^x , m^-m 
a 1 3 1 4 1 mm&m 1 1 ( m^mm 1 1 
1 ) com^^-yi2tcomm^mt5^v : mmmm 

liiT. m^p n n 1 3 ^fs^ms 1 4 1 m^su 1 1 o# 
#c;^-y 1 2 h xvwmws&n-nm 

xmrntz. 

[0 0 34] ff. 03^L05£#HSLT. 

mmbcDkmcofzMz.. mmcom^mcom^ux 

WffltZ. 03^L05T1i. «mftl 3^j 
ff^mS 1 4 fcSUSS 1 1 «iftA7-y l 2 ofl; 

^R^t^ 1 mmt&&mft&.m<vmizjtKx 

±%<M^X^&, 
[0 0 3 5] 03 IZ^ltzMXU. €i^p n n 1 3 OgM 



m®i4tLT, m?3&i3comfo^?->i7i l zm 
mztitz. mtimx ^h^yri a Amm^tix 

TV^. ^714Ak«I12Alit 
Mffi^StL. ^fLtiO. ^>T14AfcS^gPl 2 A 

[ 0 0 3 6 ] E14 fc^Lfcffltfi. m^p n n 1 3^fSM 
€Sl4tLT. m^gP n n pl 3^ift^7-yi 7tg 

^s. ssa«i HMta. i^?-yi 2^ 

^COfljTli. A>T14Bfcg^iil 2A{±, 

mm^-x M8t± nxn%mzmm$ii& . -e^ 
m^ap n n i 3h^ga«i 1 t^rwryf-7 

* 1 9 3&9t^3^, z.orrv¥--7 4}vn\9 com 

mMZ*r>X. A>714B, HfiVXH8M 

1 2 A^siie^z/Srsw^iiffi^ni, „ 

[0037] H 5 LfcMTfi . m^ p a n 1 3 tfOSSBE 
*®14fcLT, W^iJfpl 3<7)^^->-l 7t« 

«s*ut, miimx *)^i^yri4Aim»htix 
^t. -if. mmmmi n»tni, aw^^-yi 2co 

TV^. i^Wtfi, ^>T14AtgMgPl 2A(±S 
Wz%ttZ> XolzfflMZti. ItHzX'O. A*yri4A 
fctf^gP 1 2 A(4*fcWteSStS*U . A>7° 1 4 Afe 

itxssnaii 2A<7)jiiH^(ts«^ii^i 3bmnm 
si 1 k^iata. ^amittiJttiM^ttWtttt^fif^ 

ffl^-x h 2 0 ^ASixS . Lf , i co^ffl^- 
Ab2 0<DWfcJ]iz£^X. r\yri4Abiiffi$l 2 

a b omwrnw^tm^zmmtih . 

[0 0 38] ^(c, H6^^L08^#s§LT, *HJfi 

H6^utlM8T-(i. IfMl 30tSM€Sl4fc^ 
^Stei i»^-yi 2t<7)m^»^fcj;V'S 
wm&nm* . imm'MzttKx a# < ®v v ^ 

[00 39 ] 06 L/iMTIi , 0 3 LfcMf: l»l 
1 3 1 4 t LT , m^SPffi 1 

3com^^~yinzmm^tifz. mtimx o^i> 
^>ti4a*w^^t^i> 0 -15. mmsMi Hi 

iftv^-yi 20-gp^^, fiautf^iO* 

5^1 2A^ffAtiTUA 0 A>71 AAbmm 

mi 2A(i#Mffi^§ti. ;^t;J;D. ^>Tl4Afc 
1 2 A(«mWtffig2fLS fcfttffifiSWt^ 

;^wr«i set, 

7^/PAl 5#lfttt£>*rO^. ^LT. ;^Mb7^ 
/1-A 1 5 COJRffiTl t i o X , ^>7° 1 4 A t ff^i 1 2 
A i; ^SMW^S^^»§tLA „ 
[ 0 0 4 0 ] 0 7 fc^ LtzmXU . 04 t^Mfc |S| 
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at, m^ffu 1 3 o&mg 1 4 t ix , m^fp i 

fc(i, gflW-yi 2tO-S^£-f, flU.fcf&JOS: 

hwmmi 2KwwLnt>iiT\^h. ^yyi4Btwm 
mi 2aii wmtt^-xi- 1 sizi-oxmwtizmm 

fci^T, A>7°14B, iltt^M8fcW| 
MSP1 2AO«SWffi^S^t5|f*Sixl.. 
[004 1 ] H8^L/tMT1i:. H5^t^Ji:|Sl 

tit, mmai 3^ff^msi 4 1 lt, m^&i 

3«ifty^-yi 7t®^§^, flUtf&iOS:* 
^>7°14A^|gft^tLTUl> 0 HHS«1 lffl 

t(4, 2<7)-g&£3rf, WitTAiO* 

a 1 2 Mm^zm-ti x d izmmti. mzx *) . 

rsyy 1 4 AtWm 1 2 A(4Hm6<JWf?ff . rs 
>T 1 4 A& ZtfWm 1 2 AtfOMHt3iiftl,«-f 3f n 

1 3 t^gs^i i k<Drmzit, oawttifciiastt 

h 2 0 #?±A£ilS . -fLT, <! 
O@^ffl^-Xh2 0OiRffi^tJ;^T, A>T14A 

b&mm 12 At (Dwmm^^mmmtih, 
zewcn* mz. ^mmmmizm&mmy j >vm. 

tfOJKHS^J t= J: -3 T . 4Atf#MS31 2At<7)1I 

[ 0 0 4 2 ] ^Ht<0JB»t:ti(t4»^*ffili, 
t;yf >f y (t 5«of#^rj££ (5 1 ^ t" fflfflt- 

[0 04 3] mz. E39 2r#MLT, H^SWpl 3tL 

9fc^L/iWttM£«^ 1 3AI1 j±ms^2 It, 
,:toj±m»«2 l o-^ffitffM§ix^1f^€S2 2 
£±.y*l#;^-y2 3t. lftA7-y2 3^asaJt 

ffMS^S^mS2 4t^*LTU|, 0 S^H1I24 
(4, H 1 ^fcfcftSSM* 1 4 tMJtE-f S . 3¥ttHffi 
■mj- 1 3 Avi, BMI2 2C:,toT:%±$ri!>W'l4 

[0044] m9i l zn^x, m% " i n" mttzmm 

m«2 4(4A7JSTCfc9. fE-^ "OUT" £tfUdt 
ii€*2 4(4aMTO5D, IB^ " G N D " mifz 

ui^ ii 2 4 immmxh h, ttz. m 9 iz&^x . 

[0 04 5]iM:, HI 0&ULH1 6£#B§Lt\ * 



< §*(#f 6 . ^mmmmtzm h •mmm^mm^x 
(4, 01 ot^tfciat, losogiitMu i 

t£§g|^£i^«^»iU l i£$etLTiK 0 ^ 

m^ssi i K4. wwmmsL\\\zftm\^imfo 

SKI 1 lto-^offil 1 1 afciswcgajLT^S. 
[0046] ^»^JgStffi5«i^M 1 0 OlSi* 
£(4, ^ii^m^SMtcMiEL/iM^mT^pl 3^ 
^iim^-^ffil 3 a£\ ft^SKl 1 lO-^tO 

hi 1 1 a t^iPrrs iac w^m^m^ i3tm 
1 1 tzmmt. imnvmm 3mmn 
m 1 4 1 1 1 1 2 tm^wt 

®ieLB.o»Wt»^-ri>o ft^«l 1 1^0 

-*^hi 1 1 &mmtmmt¥-m&mz%m$ti 
tzmmy i )VL> 1 5 * , m^ P a n 1 3 i vft^as 1 
1 i££oio turfs. 

[0047] 1 1 1 \Z\i . ^€^i5p n n 1 3 

ffM§iiT^i> 0 ?L3 Hi, wi.tr, «^p a pi 3oie 
wmfr>*b®M£*bt bxm^z%MM<v 2W?mz 
me>tiwxt>z^L. n^mffn 1 3 oisKfMo 4 

mm 4 fflHff tlS(t A,fLT^T^j;^L, fo 

&\*wti£<) ^K^imizimtitLX^xh 

[0048] mz. Ml llSSLfciat, fflfli7-f/l^ 
T\ ife^««l 1 1^713 1 &fitT, ft^S^l 1 1 

^mi^p 1 3 1 uRttmirbvmtit 1 3 m^** 

x-oxm^htK sm. mm$x. ^mmmx% 
h . mz x 0 , mm? < ivj* 1 5 /,-''.i2 r-.t;, 1 ,/, 1 3 
^sk m> \mmwM 1 3 b t m^iip a p 1 3 com 
m.m#fcm&m&mmi 1 i^-^offii 1 1 at 
^zm-izmmixm^mffni 3&£vm&mm 1 1& 

S3 ISlB7^;kAi 5<7)^^^t§itl> 0 2: 
tot § OffflW7 ^ 1 5 <7)SS(2, fUlH7 a 1 5 

t, m^-Sfel 1 1<7)TL3 l^fflLT, ft^a^l 1 1 
V)W?m& 1 3 t !2Kmite^€^p D n 1 3 tlOM#c& 
©81 LTfflg7 4iVJ» 1 5 «J^K^ ^t§^:l> 2: fc 
0 . SHI? ^/^15 eojgtt^ §^t^f 5 2: fc ifiX 

±tz, mm? jfr&i 5mjt^wmx\ m 
&y4j],j»i 5a-mmmt^hz\b^zi. 0. mm? 

4)VA15 <7)Wm «t 0 ^J§t$5£f 5 21 fc 3&«T§ * . 
iJjM7^/L-Al 5^ST"t+^^?m&*t- 

[0049]^, mm? a )Vi± 1 53&qiUMftt: io-c 

mtthmmz x ^xm^tix ^zm&nza. mmy 
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Mth o mm? 4)vi±i5 ^wvmmmLxmm 

hi, l 5 lift k&fcimy a jvj* i 5 taut- 
tmmmLxmmy a jvi, 1 5»ft?« & xw 
[oo5o] ^mmmmxn, mm? ^vkis 
mti ma x vft^ss 1 1 1 on^SBra 1 3 1 (±r 
swa^m^a 1 3wmmm\~$h¥®t lt. 

#f3^M#«3I^S#&i: LT(»)#&£fflUTi> 

^-3 3S^rtTV^. b-^-3 3(±. ft^SSl 1 
l£itfl8JH:7-f^Al 5£Jl$fe-r£. b-^-3 3^ 

(±, «^»iu i i«?L3 i t3ia-ri.?L3 4^«§ 

ilT MM? 3 2 I^I^mft&iffi L TSnfif 5 3 2|*J 
£Mffi-fSi:. b-?-3 3«?L34h*^S«l 1 1 
OTL3 1 £»LT , 1 1 1 1 3 hJi: 

MMiW^m^fp 1 3 II<7)m#«3 l§iiS« 
[0 0 5 1 ] act, Hi2t^tfciat:, t-^-3 
3 J: 1 1 1 J;l«i7 < /L A 1 5 

ffifli7 ^/^i5 tifswtft^aiR 1 1 1 tisaf 
S 0 fc£U ;<oi^jST(i, ffili^^^i 5*^t 

iim^s^i 1 1 tsars-t*-** , K^mm * m i 5 

MftK J: •5T«fl:'t4«Mlt: J: ^tfM$tit^^ 

^asu 1 imm^XbXi\ 

[0 0 5 2] mz. Hi 3t^tfciat, fe&3 6£ 
7^/PAl 5(*^3 7£AsflS 0 i&&3 6(2, H 

m?m^mwt%&m^mcDimizMm& x a w& 

^tffcffiKSfu iflfgy ^;^15 MfiiiA 3 7 £ A 
6bh£*LT^So 

[0053] mz. mi 4^1^x5^ nv. t- 

^-3 3tJ;oT«^aKl l Ii3«t^ffljli7^;^l 

5£MSLt\ iffl!§7^Al 5<0i&K£ttHl7 4;W* 

i sa^tts&smifc-f-s, ^tio, fstflgy^ 

T, 8ffl|7 ^/LA15 ^m^as 1 1 1 t^tg*-f 

[00 54]^, tffll7 ^;LA15 #*j«ftfc X -oX 

mct&mmizx ^xm®&tix\^W}i^z\±^ mmy 

<7)&ffi£±{f T$flt7 -f /kfc, 1 5 tBHtS-fr 
Sftb 0 fc, ifflt7 ^M15 tSUMft^SBIf tr«Mi 
7^/pai 5£flMfc3-frTi>±^. &SW2, fflfli7-f 
l 5<?)ffiS£±tf S ^til7 4 jki, 1 5fc3tj* 
llSrMIt LTftfBt 5 -HS ft § +t"C b X i - , 



[0055] mz, m 1 5 t^Lfci 5 1, Mi^m^ 
mm i o h =5:5ai*^s<7)fljiBTfiS4 1 t\ tfji7 ^ ^ 

Ai5feilMMIl 1 1 

■ 1 0£§gJi£3tfS. Hl6(i. Hl5fc^L/S«lTl 
gof^fcftSft-SMl 1 K ^gPfpl 3feit/tS 
BI7 4 )VA 1 5 ^^TOH-Cfc So Hi 5hXXfmi 
6T1i. mii^3 7t0fiEfcW3E4 1 t 

[00 56 ] U^L. M^m^gM 1 0 fc =5rSSP^ 

istisi vc , 3 7 coimx o tm^iita 1 3 1 

j£l«fiM4 1 T'\ tSH7 /I/A 1 5febW'ft^S« 
1 1 1 HI 7«^*§^t;BftSH 

1 4tiE<XfS&^-flFJHT-S>l> 0 t/S, Hl8(iH 

1 7tz^Lfztj)winmiizt3tfmizmui n,i 

^gEtPn 1 3 itflSlli? ^/PA15 ^^¥HHT-fe 
S 0 HI 9i±. ^O^tfcltSS^Ml 1 1 
_h02»#;y^->- 1 2 t«fi|4 l^-M^^LT^ 
S. H18^^T. ^4 211 SSom^SlO 

t % h wtemz^m. ztitzwtk^?->zmix^ 

So ;»^-y4 2ll m-^S^l l lBMt 

$>xm<7)mtx<vmzM^mMi 1 i^«t-s^^K 
ih-rs^t, wm^m^mwi ottti^wzmi 

Oi^T'feS. ^<7)##^i^-y4 2(i. H18^L 

^«i4 1 1 1 1 fcflnrts - 1 t-m* 

[00 57] JjUJtBHtfci a *iS«fIl:«^ 

m^i?^ 1 3 om-^a^ i i i {±^^1^® i 3 b t 
«*tTHi[o€^i5p n n 1 3 x o # 
tt^ii^i 3<7)jnfflc7)ii^fe^Tft^a«i i its 

#^^XS„ ^Wf^ SScOlIi^ElOh^S^WBl 

t\ isjig7 ^LAis^iiM&iii i immzti 
x . wmn^m i o a^-rs „ ; i o 

•Cii, ffl|g7 )V2± 1 5 t i o T , m^ p a n 1 3 

1 4 1 mmm 1 1 o^^-y 1 2 1 oskw 

n D n l 3 fcHg« l l fc «:ry^7 ^ ;W(i?t« 

fciyffim^xsT". €^gp n n pi 3commzmm^^i 
hc\t^<, m^ffn 1 3 of#M«s 1 4 1 ^gss 1 
1 <mvv**-> 1 2 i:0«sw^ff^o?t^e^o 
'R'm.^ukmh z\ t &x # s . 

[00 58] fflJH7 ^M15 ^ft^SS 1 1 1 

t,zmm-t&T.mzt5^x . mm? 1 5 &jd»l 

T . ffifl|7 ^^15 -ffifflft&mh Xo^z Ltzmz 

mm? ^ais -Mts^s ;tci-oT, fflg7 ^ 

1 5 l l l \zWk-th Xddz Ltz^z 

a. tmy DV&15 rmitmmm^zx 0 . m-m 

p n n 1 3 oftg^mffi 1 4 fcSgSK 1 1 <7>&iW~y 1 
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[0059] at, *»oMrm, m^mmi 1 1 
WifSom^ft i 3 £Hi§u com^i^p i 3 

fc iV'ftlNfiS 1 1 1 a i 3 CIi7 < 1 5 £ 

ie« l , ; <7)8ffii 7^mi5 & ft^as 1 1 1 &sm 

vm^mim4 it, mm?^vAi s&xvm^m 
mi i lwu, »om7«i o^§t 

0 £ ^t»t I, ^ fc #T # § COT, ^OVfSM 

1 o itmm x < set-rs ; fc ^t# & . 

[0 0 6 0] ijiOiofcLT^S^m^gl 0*[S] 

^iBt-rs^ta, mm? 4^1 5fm^mui 

1 1 »»$;?xl,lic0fMg7 1 5«JR«tCj; 

«^stu i l^fc^tffc-e^fcs. *£a«a 1 1 
tfizbttt. mm? 5to£VM-£mmi 1 1 sr 
s ^itts p* £ #t tt o , ^a^m^M 1 

0 tfc i ^tii^m 1 1 a% fctf^^j^* 1 h fc 

[oo6i] itifctti, *mmmmx-n. mm? a 
)VJ±i 5ZM&mm i ltsartsffifc, itftcom^ 

£g«l OfcftSi^coPalfcfc^T, mm?l)VJ±l 5iz 
tmii^3 7£A*lT^£. ifLtiO. tifflt7^A 

1 5 1 1 1 iztmztimizmm? 4 kj* i 

1 1 fc fcfi&jtTS i fc #T# , XiicoJ; 3 & 

[ o o 6 2 ] it, ^mmmmiz xtm , mm? 

M.1 SfcioTVFSiHil 3#£fit$tLl>coT, 
Jf x £ £ fc 5r < , m^p a n 1 3 £ Kitf 4 i fc #'T S 

§ 0 diitio, mtmtzm-zwmmomm 
[oo63] at, ^mmmmxn, m^mmi 1 1 

C0TL3 1 tt, ffflS§7 1 5 1 1 1 !zW£ 

-t&xmiz&^x. mm?4)VAi sizx^xmtfti 
i, Hot. 4^»^)ff;«i.-:"(i. ^3 1 *tmm< t 

fc , 5HSfcJJih#Jg£#o,r #-c# s . 

[00 64]^, ^mmmmizMf, v¥&& 1 

3c0— TjCOH 1 3 a fcSSSM 1 1 CD—jjCOm 1 1 a fc 
OfgJfc^fUJl 6^7FM^TU&COT, t^gMnl 3 CO 

-*coh 1 3 a&memizmffi-z <r t iciottfs 
n n p 1 3 emmmmit sfti, - t & e&jl-t * ^ t 
4. zm±, mz, nrffi&i 3t>mnmmmm^m 
mj-^mwmnm^^z-tmTfo & . 

[0 0 6 5] £*i£>0) ^SISfeOMcitL 

tr, i o comwm ^i±s^i> ; t & . 
tfz. *9m<mmz£ttif. mm?^v^i szm^ 

T€XgPp n n 1 3 o COT", >y Tco i 3 



€^smi oco/j«, g*^, lif^^ic^s. 
ifc, *HJjfico»:j;^«f, flfIg7^;PAi 5&ffl^ 

tlflf n a n l 3«SMff3OT, ffi3XhT'"±aicO# 
[0066]^, *^a±IE^fficOff#J,tPSS§tl 

-f, a^co^s^"^T"*i>o M^if, «^asi 1 1 

tti(t5TL3 ltt, *?[ffltSSiJttaitttco«^ 
-f , x;l—^-/^coE#cofLT"feoTiJ:V\ 

[ 0 0 6 7 ] it, *^BJ^^T, -ocom^OTi: 
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4* 9 " 6 3 (57)Abstract: 
PROBLEM TO BE SOLVED: To provide a surface acoustic device with excellent 
air-tightness and excellent reliability of a hollow part that can be manufactured by 



a simple method. 

SOLUTION: In the surface acoustic wave device with a protection layer where a 
surface acoustic wave chip is mounted on a substrate formed with a wiring 
pattern, an electrode face on which a surface acoustic wave electrode of the 
surface acoustic wave chip is formed and a face formed with the wiring pattern of 
the substrate are placed opposite to each other, the surface acoustic wave 
electrode and the wiring pattern are connected by bump, the surface acoustic 
wave electrode face and the wiring pattern forming face are parted by the height 
of the bump, and the part between the surface acoustic wave electrode face and 
the wiring pattern forming face parted by the height of the bump is covered to 
keep a hollow structure by the protection layer made of a gel curing sheet formed 
from a face opposite to the electrode face of the surface acoustic wave chip over 
the substrate front side and the surface acoustic wave device is manufactured by 
the heat press method. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electrode surface in which it is the surface acoustic wave device 
which a surface acoustic wave chip is mounted on the substrate with which the 
circuit pattern was formed, and has a protective layer, and the surface acoustic 
wave electrode of said surface acoustic wave chip was formed, The field in which 
the circuit pattern of said substrate was formed meets, and is arranged, and said 
surface acoustic wave electrode and said circuit pattern are connected by the 
bump, and by the protective layer in which the surface acoustic wave electrode 
surface and the field in which the circuit pattern was formed were missing from 
said substrate front face from the electrode surface of the **** partition **** cage 
of a bump's height, and said surface acoustic wave chip, and the field of the 
opposite side, and were formed from the gel hardenability sheet the surface 
acoustic wave device with which a surface acoustic wave electrode surface and 
the field in which the circuit pattern was formed are characterized by being 
covered so that the **** partition **** part of a bump's height may maintain hollow 
structure. 

[Claim 2] The surface acoustic wave device according to claim 1 whose front 
face of said protective layer is a flat substantially. 



[Claim 3] The surface acoustic wave device according to claim 1 or 2 said whose 
gel hardenability sheet is a gel hardenability epoxy resin sheet. 
[Claim 4] The electrode surface in which it is the process of the surface acoustic 
wave device which a surface acoustic wave chip is mounted on the substrate 
with which the circuit pattern was formed, and has a protective layer, and the 
surface acoustic wave electrode of said surface acoustic wave chip was formed, 
The field in which the circuit pattern of said substrate was formed meets, and is 
arranged, and said surface acoustic wave electrode and said circuit pattern are 
connected by the bump, and the **** partition ******** thing of a bump's height [ a 
surface acoustic wave electrode surface and the field in which the circuit pattern 
was formed ] After applying to said substrate front face from the electrode 
surface of said surface acoustic wave chip, and the field of the opposite side and 
covering with a gel hardenability sheet, by carrying out a heat press the process 
of the surface acoustic wave device with which a surface acoustic wave 
electrode surface and the field in which the circuit pattern was formed are 
characterized by forming a protective layer so that the **** partition **** part of a 
bump's height may maintain hollow structure. 

[Claim 5] The process of the surface acoustic wave device according to claim 4 
whose formation of said protective layer is the formation to which the front face of 
a protective layer becomes a flat substantially. 

[Claim 6] The process of the surface acoustic wave device according to claim 4 
or 5 said whose gel hardenability sheet is a gel hardenability epoxy resin sheet. 
[Claim 7] The process according to claim 4, 5, or 6 which uses one gel 
hardenability sheet of the thickness of x2 double less or equal as said gel 
hardenability sheet above (height of the thickness + bump of a surface acoustic 
wave chip) (height of the thickness + bump of a surface acoustic wave chip). 
[Claim 8] As said gel hardenability sheet, more than x(height of thickness + bump 
of surface acoustic wave chip)1/20(height of thickness + bump of surface 
acoustic wave chip) x1 / gel hardenability sheet of one or less thickness (Height 
of the thickness + bump of a surface acoustic wave chip) The process according 



to claim 4, 5, or 6 which uses it, carrying out the laminating of the number of 
sheets which becomes the thickness of x2 double less or equal above (height of 
the thickness + bump of a surface acoustic wave chip). 

[Claim 9] The process according to claim 4, 5, 6, 7, or 8 to which said heat press 
is carried out by 250 degrees C or less and 100Pa-10MPa more than the 
softening temperature of a gel hardenability sheet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a surface acoustic wave device 
and its process. It has in more detail the protective layer formed only from the gel 
hardenability sheet, and is related with the surface acoustic wave device which 
can be manufactured by the easy approach, and its process. 
[0002] 

[Description of the Prior Art] For example, in case the miniaturized surface 
acoustic wave (henceforth SAW) chip is mounted in a substrate The field in 
which the SAW electrode of a SAW chip was formed meets the field in which the 



circuit pattern of a substrate was formed, and is arranged. To on the thing in the 
condition that the SAW electrode and the circuit pattern of a substrate were 
made to connect by the bump, and the SAW chip separated and has been 
arranged from a bump's height **** substrate Cover a SAW chip, and films, such 
as an epoxy resin film, are covered so that a substrate front face may be arrived 
at. Furthermore, resin, such as ultraviolet curing mold resin, is covered and the 
approach of forming the stiffened protective layer is proposed so that it may 
reach on a substrate front face on this film (JP,1 1-17490,A). 
[0003] By this approach, while being able to reduce ingredient cost and assembly 
cost Since the space of a bump's height **** prepared between the SAW chip 
and the substrate front face is maintained in midair, It can avoid causing 
propagation inhibition of the surface acoustic wave by other members contacting 
the substrate with which the SAW electrode surface for generating a surface 
acoustic wave spreads surface acoustic waves, such as generating inhibition of 
the surface acoustic wave by contacting other members, such as resin, and Xtal, 
etc. Moreover, since a centrum can be kept airtight, a property can be made 
stability. 

[0004] However, a complicated and long process is required for the approach of 
covering and stiffening by resin further upwards so that a substrate front face 
may be arrived at although the SAW chip you were made to connect to the circuit 
pattern of a substrate by the bump is covered with a film and it was made for this 
film to arrive at a substrate front face. Moreover, in order to harden the front face 
of the hardened resin still in the state when covering by liquefied resin, it cannot 
say it as a flat and is not desirable. 

[0005] In addition, although the protective layer formed only from the protective 
layer formed only from the film instead of and resin is also indicated, when it is 
the latter which in the case of the former is inferior to the airtightness of a 
centrum and has a problem in dependability, resin enters into a centrum and it is 
indicated that a property is degraded. [ the protective layer formed in JP,1 1- 
17490,Afrom said film and resin ] 



[0006] On the other hand, what embedded into the card the reserve closure 
object (what closed the antenna and IC chip with the hardenability sheet) of the 
module for noncontact IC cards using the hardenability sheet which consists of a 
hardenability epoxy resin constituent which presents gel as a reserve closure 
ingredient is known, being in the condition of not hardening, substantially (JP.11- 
12543.A). 

[0007] However, the closure of the reserve closure object of said module for 
noncontact IC cards is further carried out with a macromolecule sheet, and it 
considers as this closure object, and said hardenability sheet is not used as 
adhesives on which the macromolecule sheet for this closure is pasted up, and 
does not manufacture this closure object only with a hardenability sheet. 
[0008] 

[Means for Solving the Problem] this invention persons were inferior to the 
airtightness of a centrum at the time of forming a protective layer in JP,11- 
17490.A only from the film of a publication, and in order to solve the problem that 
a problem is in dependability, as a result of repeating examination 
wholeheartedly, they came to complete this invention. 

[0009] Namely, the electrode surface in which this invention is a surface acoustic 
wave device which a surface acoustic wave chip is mounted on the substrate 
with which (1) circuit pattern was formed, and has a protective layer, and the 
surface acoustic wave electrode of said surface acoustic wave chip was formed, 
The field in which the circuit pattern of said substrate was formed meets, and is 
arranged, and said surface acoustic wave electrode and said circuit pattern are 
connected by the bump, and by the protective layer in which the surface acoustic 
wave electrode surface and the field in which the circuit pattern was formed were 
missing from said substrate front face from the electrode surface of the **** 
partition **** cage of a bump's height, and said surface acoustic wave chip, and 
the field of the opposite side, and were formed from the gel hardenability sheet 
the surface acoustic wave device (claim 1) with which a surface acoustic wave 
electrode surface and the field in which the circuit pattern was formed are 



characterized by being covered so that the **** partition **** part of a bump's 
height may maintain hollow structure ~ (2) The surface acoustic wave device 
according to claim 1 whose front face of said protective layer is a flat 
substantially (claim 2), (3) The surface acoustic wave device according to claim 1 
or 2 said whose gel hardenability sheet is a gel hardenability epoxy resin sheet 
(claim 3), (4) The electrode surface in which it is the process of the surface 
acoustic wave device which a surface acoustic wave chip is mounted on the 
substrate with which the circuit pattern was formed, and has a protective layer, 
and the surface acoustic wave electrode of said surface acoustic wave chip was 
formed, The field in which the circuit pattern of said substrate was formed meets, 
and is arranged, and said surface acoustic wave electrode and said circuit 
pattern are connected by the bump, and the **** partition ******** thing of a 
bump's height [ a surface acoustic wave electrode surface and the field in which 
the circuit pattern was formed ] After applying to said substrate front face from 
the electrode surface of said surface acoustic wave chip, and the field of the 
opposite side and covering with a gel hardenability sheet, by carrying out a heat 
press the process (claim 4) of the surface acoustic wave device with which a 
surface acoustic wave electrode surface and the field in which the circuit pattern 
was formed are characterized by forming a protective layer so that the **** 
partition **** part of a bump's height may maintain hollow structure - (5) The 
process of the surface acoustic wave device according to claim 4 whose 
formation of said protective layer is the formation to which the front face of a 
protective layer becomes a flat substantially (claim 5), (6) -- the process (claim 6) 
of the surface acoustic wave device according to claim 4 or 5 said whose gel 
hardenability sheet is a gel hardenability epoxy resin sheet, and (7) -- as said gel 
hardenability sheet The process according to claim 4, 5, or 6 which uses one gel 
hardenability sheet of the thickness of x2 double less or equal above (height of 
the thickness + bump of a surface acoustic wave chip) (claim 7), (Height of the 
thickness + bump of a surface acoustic wave chip) (8) As said gel hardenability 
sheet, more than x(height of thickness + bump of surface acoustic wave 



chip)1/20(height of thickness + bump of surface acoustic wave chip) x1 / gel 
hardenability sheet of one or less thickness The process according to claim 4, 5, 
or 6 which uses it, carrying out the laminating of the number of sheets which 
becomes the thickness of x2 double less or equal above (height of the thickness 
+ bump of a surface acoustic wave chip) (claim 8), (Height of the thickness + 
bump of a surface acoustic wave chip) (9) - said heat press is related with 250 
degrees C or less and the process (claim 9) according to claim 4, 5, 6, 7, or 8 
performed by 100Pa-10MPa more than the softening temperature of a gel 
hardenability sheet. [ and ] [0010] 

[Embodiment of the Invention] The electrode surface in which the surface 
acoustic wave (SAW) device of this invention is a SAW device which a SAW chip 
is mounted on the substrate with which the circuit pattern was formed, and has a 
protective layer, and the SAW electrode of said SAW chip was formed, The field 
in which the circuit pattern of said substrate was formed meets, and is arranged, 
and said SAW electrode and said circuit pattern are connected by the bump, and 
by the protective layer by which the SAW electrode surface and the field in which 
the circuit pattern was formed were applied to which and formed in said substrate 
front face from the electrode surface of the **** partition **** cage of a bump's 
height, and said SAW chip, and the field of the opposite side a SAW electrode 
surface and the field in which the circuit pattern was formed are the SAW devices 
with which the **** partition **** part of a bump's height is covered so that hollow 
structure may be maintained. 

[001 1] The above-mentioned point of the SAW device of this invention is 
equivalent to the SAW device indicated by JP,1 1-17490,A. 
[0012] That is, it is the substrate with which the circuit pattern required as a SAW 
device was formed in on substrates, such as a ceramic substrate, a GARAEPO 
substrate, and a film substrate, and said SAW chip is also a SAW chip which has 
a bump, and that of the substrate with which said circuit pattern which constitutes 
a SAW device was formed is the same as that of that for which all are used from 
the former. Moreover, mounting of the SAW chip to the substrate with which the 



circuit pattern was formed is the same as the former. 
[0013] Furthermore, since said protective layer in the SAW device of this 
invention is formed only from the gel hardenability sheet and this protective layer 
is generally formed by the heat pressing method of a gel hardenability sheet, a 
front face is a flat substantially. 

[0014] That the front face of said protective layer is a flat substantially says that 
the front face when being in the smooth condition although some irregularity is on 
the surface of a protective layer, for example, measuring with a surface 
roughness plan is **30 micrometers or less. When the front face of a protective 
layer is a flat substantially, and carrying out the laminating of the package, it is 
desirable from points, such as becoming easy. 

[0015] Moreover, after covering the field in which a protective layer is prepared 
with a gel hardenability sheet since the protective layer in the SAW device of this 
invention is formed only from the gel hardenability sheet for example, the 
protective layer which could form by the easy approach of carrying out a heat 
press, and was formed has the good airtightness of a centrum, and it becomes 
what has high dependability. For example, as compared with making it harden, 
after covering so that it may be covered by resin to a base front face when in the 
case of the protective layer in the SAW device indicated by JP,1 1-17490.A it 
covers with a film and moreover is covered by resin, a complicated process does 
not have a process for forming a protective layer few, either. Moreover, in the 
case of the protective layer which consists only of a film indicated by JP,1 1- 
17490,A, it is inferior to the airtightness of a centrum and differs also from it being 
indicated that a problem is in dependability. 

[0016] The method of manufacturing the SAW device of this invention is an 
approach of manufacturing the SAW device which a SAW chip is mounted on the 
substrate with which the above-mentioned circuit pattern was formed, and has a 
protective layer. 

[0017] In the approach of this invention with a gel hardenability sheet moreover, 
a wrap thing The electrode surface in which the SAW electrode of the above- 



mentioned SAW chip was formed, and the field in which the circuit pattern of said 
substrate was formed meet, and are arranged, said SAW electrode and said 
circuit pattern are connected by the bump, and a SAW electrode surface and the 
field in which the circuit pattern was formed are the **** partition ******** things 
(henceforth the device in front of the protection stratification) of a bump's height. 
[0018] As the SAW device of this invention was described, the device in front of 
the protection stratification is equivalent to the SAW device indicated by JP.11- 
17490.A. 

[0019] furthermore, in the process of the SAW device of this invention, after 
applying to said substrate front face from the electrode surface of said SAW chip, 
and the field of the opposite side and covering with a gel hardenability sheet, a 
protective layer is formed by carrying out a heat press, so that the **** partition 
**** part of a bump's height may maintain [ a SAW electrode surface and the field 
in which the circuit pattern was formed ] hollow structure, and so that the front 
face of this protective layer may become a flat substantially preferably. 
[0020] After applying to said substrate front face from the electrode surface of a 
SAW chip, and the field of the opposite side and covering with a gel hardenability 
sheet like the above-mentioned, by carrying out a heat press since a protective 
layer is formed so that the **** partition **** part of a bump's height may maintain 
[ a SAW electrode surface and the field in which the circuit pattern was formed ] 
hollow structure The number of the SAW chips covered with a gel hardenability 
sheet does not need to be one, and 30-2000 pieces which are the numbers 
which can carry out a heat press at once are sufficient as it (the range of the 
number corresponds to the number suitable for mass production from the 
number suitable for a prototype etc.). Moreover, the chip covered with a gel 
hardenability sheet does not need to be only a SAW chip. 
[0021] The approach of this invention is explained based on drawing 1 . 
[0022] As shown in drawing 1 (a) and (b), the heat press of the SAW chip 2 (the 
bump 4 connects with the substrate 3) is covered and carried out with the gel 
hardenability sheet 1, and the protective layer 5 which has a centrum 6 is formed. 



[0023] In order to pressurize the gel hardenability sheet 1 by the heat pressing 
method and to make the airtightness of a centrum 6 good, it is required to form 
the adhesion which the gel hardenability sheet 1 and a substrate 3 are 
pressurized by homogeneity, and does not have a defect. For that purpose, there 
should just be thickness of the gel hardenability sheet 1 above (height of the 
thickness + bump 4 of the SAW chip 2) (the gel hardenability sheet on [ of the 
SAW chip 2 ]). it extends into the whole part by which the heat press was carried 
out -- having - as thickness of the gel hardenability sheet 1 Usually, it is the 
thickness of x2 double less or equal above (height of the thickness + bump of a 
SAW chip) (height of the thickness + bump of a SAW chip). (Height of the 
thickness + bump of a SAW chip) It is desirable that it is the thickness not more 
than x1 .5 time above (height of the thickness + bump of a SAW chip) from the 
point which creates a thin package. 

[0024] Although it was desirable that the gel hardenability sheet 1 had said 
thickness by one sheet, for example it carried out the 3-20-sheet laminating of 
the two or more sheets from points, such as workability, closure nature, and void 
removal, thickness may have said thickness. When using what carried out the 
two or more sheet laminating as a gel hardenability sheet 1, it can respond with 
the gel hardenability sheet of few classes also to the SAW chip 2 of different 
thickness. 

[0025] As thickness of one gel hardenability sheet in the case of using it, carrying 
out two or more sheet laminating of said gel hardenability sheet, it is desirable 
from the ease of sheet-izing, and the point of workability that they are more than 
x(height of thickness + bump of SAW chip)1/20(height of thickness + bump of 
SAW chip) x1 / gel hardenability sheet of one or less thickness. Above (height of 
the thickness + bump of a SAW chip) (height of the thickness + bump of a SAW 
chip), it becomes, and it is used for it by the sheet of said thickness, carrying out 
a number-of-sheets laminating to the thickness of x2 double less or equal. 
[0026] In addition, if a thing [ flat / as a pressure plate ] is used at the time of a 
heat press, the front face 7 of a protective layer 5 becomes a flat, and is 



desirable. 

[0027] moreover, after covering with the gel hardenability sheet 1, a SAW 
electrode surface and the field in which the circuit pattern was formed so that the 
**** partition **** part of a bump's height may maintain hollow structure In order to 
form a protective layer with a heat press so that the front face of this protective 
layer may become a flat substantially preferably, moreover, a heat press It is 
desirable to be carried out to the temperature of 250 degrees C or less and 
further 60-180 degrees C, 100Pa - 10MPa, and a pan by the pressure of 0.01- 
2MPa more than the softening temperature of a gel hardenability sheet. When a 
fluidity's running short, causing being un-filled [ of closure resin ] up, or becoming 
easy to damage a chip, when heat press temperature is under the softening 
temperature of a gel hardenability sheet, and surpassing 250 degrees C, in case 
closure resin is hardening, it becomes easy to cause foaming. Moreover, when 
becoming easy to cause being un-filled [ of closure resin ] up when a heat press 
pressure is less than 100Pa, and surpassing 10MPa, it becomes impossible to 
maintain hollow structure by invasion of the closure resin to the chip lower part, 
and becomes easy to damage a chip. 

[0028] said gel hardenability sheet with a heat press, since it is required for a 
SAW electrode surface and the field in which the circuit pattern was formed to be 
able to form a protective layer so that the **** partition **** part of a bump's 
height may maintain hollow structure Above 50 degrees C, the melt viscosity at 
the time of hardening 10-105 Pa-s, [ softening temperature ] It is further 103 - 
104 Pa-s, and it has hardenability above 60 degrees C or more and 80 more 
degrees C, and that whose elastics modulus (25 degrees C) of a gel 
hardenability sheet are 103-109Pa and further 104-108Pa is desirable. 
[0029] there is no invasion of the resin to the lower part of a chip that the **** 
partition **** part of a bump's height maintains [ said SAW electrode surface and 
the field in which the circuit pattern was formed ] hollow structure substantially 
(the resin invasion from a chip edge is 20 micrometers or less), and it means 
close the circumference of a chip by resin so that a propagation operation of a 



surface acoustic wave may not be influence. 

[0030] The gel hardenability sheet which has a property like the above can be 
manufactured liquefied or, for example by sheet-izing mixture of a solid 
hardenability constituent and the thermoplastics powder which acts as gelling 
agents. In addition, the gelling agent to a solid hardenability constituent is for 
enabling it to make it gel, also when it heats and is made the conditions to fuse. 
[0031] Said hardenability constituent which contains thermosetting resin, such as 
an epoxy resin, phenoxy resin, phenol resin, an unsaturated polyester resin, 
alkyd resin, urethane resin, melamine resin, a urea-resin, guanamine resin, 
polyimide resin, vinyl ester resin, diallyl phthalate resin, xylene resin, and silicone 
resin, as a resinous principle as an example of the hardenability constituent of 
liquefied or a solid state, for example is raised. These may be used by one sort 
and may be used combining two or more sorts. Among these, an epoxy resin 
constituent is hypoviscosity and desirable from the point of being suitable for 
giving other functions, such as filler restoration. 

[0032] said epoxy resin constituent is a constituent which generally contains the 
additive (except for a gelling agent) of fillers, such as an epoxy resin, a curing 
agent and (or) a latency hardening accelerator, a silica used by the need, and an 
alumina, and others etc. 

[0033] There is especially no limit in said epoxy resin, and it can be used if it is 
generally used for various applications as an epoxy resin. 
[0034] As an example of said epoxy resin, the copolymer of the bisphenol A mold 
epoxy resin, a bisphenol female mold epoxy resin, the bisphenol A D mold epoxy 
resin, a hydrogenation bisphenol A mold epoxy resin, a phenol novolak mold 
epoxy resin, an alicyclic aliphatic series epoxy resin, the glycidyl ether of organic 
carboxylic acids, the prepolymer of said epoxy resin, and said epoxy resin like a 
polyether modified epoxy resin and a silicone modified epoxy resin and other 
polymers etc. is raised, for example. These may be used independently and may 
be used combining two or more sorts, among these -- coming out -- the 
bisphenol A mold epoxy resin and a bisphenol female mold epoxy resin are good, 



and thermal resistance and its water resisting property are cheap, and 
economical -- etc. ~ it is desirable from a point. 

[0035] As said curing agent, what is used from the former is usable, and a phenol 
system curing agent, a dicyandiamide system curing agent, a urea system curing 
agent, an organic-acid hydrazide system curing agent, a polyamine salt system 
curing agent, an amine adduct system curing agent, etc. are raised as the 
example, for example. These may be used independently and may be used 
combining two or more sorts. Among these, a phenol system curing agent is 
desirable from points, such as low out gas nature at the time of hardening, 
moisture resistance, and thermo-cycle-proof nature. Moreover, a dicyandiamide 
system curing agent, a urea system curing agent, an organic-acid hydrazide 
system curing agent, a polyamine salt system curing agent, and an amine adduct 
system curing agent are latency curing agents, and are desirable from the point 
of preservation stability. 

[0036] As said latency curing agent, it is desirable that activity temperature is 60 
degrees C or more and 80 more degrees C or more. As an upper limit of activity 
temperature, it is fast curability above activity temperature that they are 250 
degrees C or less and 180 more degrees C or less, and it is desirable from the 
point of being able to raise productivity. 

[0037] Although the amount of [ in the case used of using said curing agent ] 
cannot generally be specified since it changes with classes of curing agent, it is 
usually desirable that the number of equivalent of the functional group of per 1 Eq 
of epoxy groups and a curing agent is 0.8-1 Eq at 0.5-1 .5Eq, further 0.7-1 Eq, and 
a thing. 

[0038] Although what is used from the former is usable as said latency hardening 
accelerator, the point of preservation stability to activity temperature of a thing 
(60 degrees C or more and 80 more degrees C or more) is desirable. As an 
upper limit of activity temperature, that they are 250 degrees C or less and 180 
more degrees C or less have the high hardening promotion nature beyond 
activity temperature, and it is desirable from the point of being able to raise 



productivity. 

[0039] As an example of said latency hardening accelerator, a denaturation 
imidazole system hardening accelerator, a denaturation aliphatic series 
polyamine system accelerator, a denaturation polyamine system accelerator, etc. 
are raised, for example. These may be used independently and may be used 
combining two or more sorts. Among these, a denaturation imidazole system 
hardening accelerator has high activity temperature, reactivity is good, and it is 
desirable from points ~ what has high purity is easy to be obtained. 
[0040] Although the amount of [ in the case used of using said latency hardening 
accelerator ] cannot generally be specified since it changes with classes of 
latency hardening accelerator, it is usually desirable that they are per epoxy resin 
100 section, the one to 80 section, and the further five to 50 section. 
[0041] What is necessary is to dissolve with said liquefied hardenability 
constituent and just to become gel, or it absorbs and swells said liquefied 
hardenability constituent and becomes gel as thermoplastics powder which acts 
as said gelling agent. 

[0042] As an example of said thermoplastics, for example A polyvinyl chloride, 
polyethylene, polypropylene, polystyrene, and synthetic rubber (polybutadiene 
and Butadiene Styrene --) Polyisoprene, polychloroprene, ethylene propylene 
rubber, Polyvinyl acetate, Pori (meta) acrylic ester, a polyacrylic acid amide, 
Polyoxymethylene, polyphenylene oxide, polyester, a polyamide, a 
polycarbonate, cellulose system resin, a polyacrylonitrile, thermoplastic polyimide, 
polyvinyl alcohol, a polyvinyl pyrrolidone, etc. are raised. These may be used 
independently, and they may be used, combining them two or more sorts, among 
these -- coming out -- polymethacrylic acid ester, such as a polymethyl 
methacrylate, -- a sheet -- it is desirable from the point of voltinism. 
[0043] Although the softening temperature of said thermoplastics and molecular 
weight cannot generally be specified, generally, as for the reactant point of an 
epoxy resin to sheet-ized temperature and softening temperature, it is desirable 
that it is 50-150 degrees C, and, as for molecular weight, it is desirable that it is 3 



million or less and further 1 million or less. 

[0044] As mean particle diameter of said thermoplastics powder, it is desirable 
from the point of thickness control of a sheet that they are 0.01-200 micrometers 
and further 0.01-100 micrometers. 

[0045] It is desirable liquefied or the things [ the ten to thermoplastics powder 100 
section and the further 20 to 70 section ] to the epoxy resin 100 section at the 
time of manufacturing said gel hardenability sheet generally although it cannot 
specify uniquely since the operating rate of a solid hardenability constituent and 
thermoplastics powder changes according to the class of hardenability 
constituent and the class of thermoplastics powder to be used. When there are 
too few amounts of said thermoplastics powder, it becomes easy for sheet 
reinforcement to fall to sheet creation time, and in many [ too ], a fluidity becomes 
low, the high-pressure force is needed at the time of a heat press, and it 
becomes easy to start chip breakage. 

[0046] Or it blends and holds the hardenability constituent and thermoplastics 
powder of liquefied or a solid state and makes thermoplastics powder absorb a 
hardenability constituent, a gel hardenability constituent can be obtained by [ like 
the above ] dissolving a hardenability constituent and thermoplastics powder. 
[0047] What is necessary is just to perform said combination and maintenance 
under churning or un-agitating, after mixing to homogeneity under ordinary 
temperature or heating. For example, it is carried out by mixing by a kneader etc. 
at about 25 degrees C. 

[0048] Heating is desirable in order to promote the absorption to the 
thermoplastics powder of a hardenability constituent, or compatibility with a 
hardenability constituent and thermoplastics powder. At this time, it is desirable 
to heat in order to carry out coating of the hardenability constituent by the roll 
coater and to make it gel that back, as for whenever [ stoving temperature / in 
this case ], it is preferably desirable that it is the temperature below the activity 
temperature of the curing agent which is more than softening temperature and is 
used under the melting initiation temperature of thermoplastics powder, and (or) 



a latency hardening accelerator more than the glass transition temperature of 
thermoplastics powder, usually, 5-50 degrees C and temperature high further 10- 
30 degrees C are more desirable than the softening temperature of 
thermoplastics powder, and it is desirable that it is the temperature below the 
activity temperature of the curing agent to be used and (or) a latency hardening 
accelerator. Heating time should just be sufficient time amount to obtain the 
hardenability constituent which absorption or a hardenability constituent, and 
thermoplastics powder dissolved, and the hardenability constituent gelled to 
thermoplastics powder. Whenever [ said stoving temperature ] are usually 60-150 
degrees C and further 80-120 degrees C, and, as for heating time, it is desirable 
that they are 0.5 - 30 minutes and further 1-10 minutes from the point (a SAW 
chip can be protected by the protective layer formed from the gel hardenability 
sheet with the heat press performed the back) which a hardenability constituent 
does not harden substantially. 

[0049] Thus, the obtained gel hardenability constituent can be made into the 
shape of a sheet by usual approach like hot forming. Moreover, it can be made 
[ make / use what blended a solid hardenability constituent and solid 
thermoplastics powder, heated as occasion demands, and was made liquefied as 
the coating object which controlled thickness by the roll coater etc., and / 
liquefied or / before becoming a gel hardenability constituent / it / dry at further 
80-120 degrees C by 60-150 degrees C for 1 to 10 minutes for 0.5 to 30 
minutes ] the shape of a sheet. If a sheet is formed by these approaches, even 
the thick sheet of 1000 micrometers can be manufactured from the reason of a 
non-solvent system, for example, the thickness of about 50 micrometers. If the 
thing of a solvent system is used, it can manufacture only to a thing with a 
thickness of about 100 micrometers. 

[0050] The thickness of said gel hardenability sheet used for formed this 
invention The SAW chip connected by the bump on the substrate with which the 
circuit pattern was formed is covered. From the point that a protective layer can 
be formed and the front face of this protective layer can become a flat 



substantially preferably by carrying out a heat press (Height of the thickness + 
bump of a SAW chip) It is desirable that it is above and it is desirable the 
thickness of x(height of thickness + bump of SAW chip) 2 double less or equal 
and that it is less than [ x1 .5 time ] further (height of the thickness + bump of a 
SAW chip). As thickness of said actual gel hardenability sheet, it is desirable that 
the thickness of a SAW chip is generally 220-960 micrometers and further 220- 
720 micrometers since the height of 200-400 micrometers and a bump is 
generally 20-80 micrometers. 

[0051] In said explanation, although liquefied or the thing which sheet-ized 
mixture of a solid hardenability constituent and the thermoplastics powder which 
acts as gelling agents was used as a gel hardenability sheet, liquefied or the 
thing sheet-ized using a solid hardenability constituent, the photopolymerization 
nature compound which acts as gelling agents, and mixture with a radical 
generating agent may be used. In this case, first, after preparing a solid 
hardenability constituent, a photopolymerization nature compound, and mixture 
with a radical generating agent and making obtained mixture into the shape of a 
sheet, light is irradiated, and liquefied or the thing to which the polymerization of 
the photopolymerization nature compound was carried out is used as a gel 
hardenability sheet. 

[0052] As said photopolymerization nature compound, the compound of a 
publication is raised, for example to intramolecular at [0009] - [0012] of JP,11- 
12543,A, such as ester with one or more acryloyl (meta) radical content 
compounds, for example, (meta), an acrylic acid and alkyl alcohol, alkylene diol, 
polyhydric alcohol, etc. 

[0053] Moreover, they are various kinds of things which are the compounds 
which generate a radical as said radical generating agent, for example in 
response to the exposure of activity beams of light, such as ultraviolet rays and 
an electron ray, and are used from the former, for example, 2-hydroxy. - 2- 
methyl-1 -phenyl propane-1-ON, a benzoin, an acetophenone, etc. can be used. 
[0054] As amount of said radical generating agent used, it is desirable that they 



are the 0.01 to 10 section and the further 0.05 to 5 section per said 
photopolymerization nature compound 100 section. 

[0055] use with said hardenability constituent of liquefied or a solid state and 
photopolymerization nature compound which acts as gelling agents, and a 
radical generating agent -- if it carries out comparatively, it is desirable that they 
are the a total of five to 100 section of the aforementioned photopolymerization 
nature compound and a radical generating agent and the further ten to 30 section 
per said hardenability constituent 100 section. 

[0056] The thickness of the gel hardenability sheet used for this invention formed 
using said photopolymerization nature compound and the radical generating 
agent is the same as the thickness of said gel hardenability sheet formed using 
said thermoplastics powder, and good. 

[0057] Thus, the gel hardenability sheet obtained Usually, since thickness is 
suitable for thickness forming about 350 micrometers of protective layers of a 
certain SAW chip by the heat-sealing method by 50-1000 micrometers and is 
[ and ] low glass transition temperature and low coefficient of linear expansion, In 
being able to form a hardened material into low stress (reduction in a camber) 
and high-grade-izing a raw material further There is still less impurity ion and it is 
what can prevent contamination of a SAW chip front face. The elastic modulus 
(25 degrees C) of a gel hardenability sheet further by 1 03-1 09Pa and further 1 04- 
108Pa Since the melt viscosity at the time of hardening is 10 - 105 Pa-s, and 
further 103- 104 Pa-s, by carrying out a heat press, a SAW electrode surface 
and the field in which the circuit pattern was formed can form a protective layer in 
the device in front of the protection stratification so that the **** partition **** part 
of a bump's height may maintain hollow structure. 

[0058] Said gel hardenability sheet is used and the SAW device of this invention 
is manufactured in the procedure like above-mentioned drawing 1 . When 
performing temporary sealing attachment for a gel hardenability sheet to the 
device in front of the protection stratification under a vacuum at this time, it is 
effective in removal of air bubbles. Also by performing a heat press under a 



vacuum, air bubbles are removable. 

[0059] Especially especially generally further 60-180 degrees C of heat presses 
are performed to 5 seconds - 3 hours and a pan at 150 degrees C for 5 minutes 
for 1 to 15 minutes pressure 100Pa-10MPa, further 0.01 - 2MPa, and the 
temperature of 250 degrees C or less. 

[0060] As the SAW device manufactured is shown in drawing 1 , protection layer 
thickness is 50-200 micrometers in the part in which a SAW chip exists. So, it 
excels in the airtightness of a centrum and a device easy [ a method of 
construction ] and cheap is obtained. 
[0061] 

[Example] Next, although this invention is explained based on an example, this 
invention is not limited to these. 

[0062] First, the component and the evaluation approach of using it in an 
example and the example of a comparison are explained. 
[0063] [The component used in the example] 

Epoxy resin LSAC6006 : The product made from Asahi Chemical Epoxy, a 
denaturation (propylene oxide addition) epoxy resin, Weight-per-epoxy- 
equivalent 250 g/eqRE304S:Nippon Kayaku Co., Ltd. make, bisphenol F curing 
agent DAL-BPFD : The Honshu Chemical Industry Co., Ltd. make, Diaryl 
bisphenol F latency hardening accelerator HX3088 : The product made from 
Asahi Chemical Epoxy, A denaturation imidazole, the activity temperature gelling 
agent F301 of about 80 degrees C : The Nippon Zeon Co., Ltd. make, 
Polymethylmethacrylate bulking agent FB201S [with acrylic powder, a particle 
size / of 2 micrometers /, and a softening temperature of 80-100 degrees C ] : 
The DENKI KAGAKU KOGYO K.K. make, The additive [ a silica and / other ] 
A187:Nippon Unicar make for restoration, silane IXE[ epoxy ]600:Toagosei make, 
bismuth antimony, the ion catcher RY200: The product made from Japanese 
Aerosil, pulverizing silica, a thioxotropy manifestation agent [0064] [The 
evaluation approach] 

(Airtightness) Using dicing equipment, every one manufactured SAW device with 



a protective layer (dummy device) was separated so that the edge of 1mm width 
of face might remain in the perimeter of a chip. Twelve obtained devices were 
soaked in water, generating of bubble investigated airtightness, and the following 
criteria estimated. 

O : -- generating-less x: of a device to bubble -- those of a device to bubble with 
generating (if the hermetic seal is not made, the air under a chip will come out) 
[0065] (Resin invasion in the chip lower part) The substrate and chip of a SAW 
device with a protective layer (dummy device) which were manufactured were 
made to exfoliate compulsorily, the existence of resin invasion in the chip lower 
part was observed under the microscope, and the following criteria estimated. 
O : [0066] to which the resin invasion from a 20 micrometeror less x:chip edge 
has the resin invasion [ good ] from a chip edge for 20 micrometers 
(Contamination of the chip lower part) The substrate and chip of a SAW device 
with a protective layer which were manufactured were made to exfoliate 
compulsorily, the existence of contamination of the chip lower part was observed 
under the microscope, and the following criteria estimated. 
O : they are those with an affix (based on the bleeding of the liquefied section 
etc.) to affix-less x:chip front face in a chip front face. 
[0067] (Elastic modulus) The rheometer performed dynamic viscoelasticity 
analysis and it asked. 

[0068] The component an example 1 - given in the 2 table 1 was blended at a 
rate given in Table 1 , it agitated using the kneader at 25 degrees C, and the 
constituent was manufactured. 

[0069] The gel hardenability sheet (it has the elastic modulus of the sheet of a 
publication in 60 degrees C of softening temperatures and Table 1) with a 
thickness of 460 micrometers was manufactured by the roll coater using the 
obtained constituent. 

[0070] The obtained sheet was cut to 30x50mm. The device in front of the 
protection stratification carried after it and on the SUS plate (on a thickness 
200micrometerx30mmx50mm GARAEPO substrate) The height 



300micrometerx2mmx2mm SAW chip (dummy chip) connected by the bump with 
a height of 50 micrometers is carried on the device in front of the protection 
stratification formed in four-line eight trains at intervals of [ 32 ] 2mm. After 
enclosing and tacking carrying out of the perimeter by the SU **-sir with a height 
of 1mm, the SUS plate was carried, and the heat press was carried out by 1MPa 
for 5 minutes at 150 degrees C. 

[0071] All of the irregularity of the obtained device front face with a protective 
layer were **20 micrometers or less. 

[0072] The obtained device with a protective layer was evaluated. A result is 
shown in Table 1. 

[0073] The thioxotropy given in Table 1 was raised instead of the gel 
hardenability sheet used in the example of comparison 1 example 1, and the 
constituent to which the fluidity was reduced was manufactured. 
[0074] After forming a dam (height of 0.6mm) in the surroundings of the device in 
front of the protection stratification and slushing the obtained constituent 
(constituent agitated using the kneader at 25 degrees C) instead of the spacer 
used in the example 1, it was made to harden for 5 minutes at 150 degrees C. 
[0075] The irregularity on the obtained front face of a device was **40 
micrometers. 

[0076] The obtained device was evaluated. A result is shown in Table 1. 

[0077] 
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[0078] 

[Effect of the Invention] Since the SAW device of this invention has the protective 
layer formed only from the gel hardenability sheet, it can be manufactured by the 
easy approach, it is excellent in the airtightness of a centrum, and excellent in 
dependability. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a cross-section explanatory view at the time of manufacturing the 
SAW device of this invention. 
[Description of Notations] 

1 Gel Hardenability Sheet 

2 SAW Chip 

3 Substrate 

4 Bump 

5 Protective Layer 

6 Centrum 

7 Front Face of Protective Layer 5 
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iisfA^x^is (mmA ) , ( 5 ) MfBfsiiJi 

T*Sff*Il4lB»tO?¥ttllffi&TV^ XtOSS (If* 

Ji5 ) . ( 6 ) m^Mmm^- ht^y^wmm 
^^^mmis~hxs>mmA tfdt 5 sm<m& 
m&r'Uxrtm; amme ) . < 7 ) MiB^wt 

y- h t LT. ( 3Miffii£f - -y 7°t0J¥§ + a> 

t<7)i^$) pj± (mmm^'vr^m^+^yr^m 
§ ) x 2 fgiy.T^)J¥§ h % 1 ftffiffl 

-r h it ^ 4 . 5 1 tz a 6 iB»tosa ( it 7 ) , 
( s ) mifivmM&.i'- hbix, ( ^ttSH^f- 

•;7f)I$ +A>r^S§ ) x 1 /2 0iil± ( WttSH 
Sf~>y7 o t0J¥S+A>TO^$) xl/imTOJ¥§t0 
y^Wt'lty- hi. ( 3¥ttfSffii£f - >y TtOifS + A' 
y7^§) JSLb (^ttSffl^v7°^«$+A>7W 
x2fgJilTOJ¥$t5:l>ftS^»iiLTfigffl-fl> 

it*ii4. 5i/si±6iaa7« (ff^iis) , a xt/ 

(9) |frlEb-b7VX^ ^;N^ttty-b^$Wt 
^lil_h2 5 0°CiiLT. lOOPa-lOMP atff^ib 

tii>if*ii4, 5, 6. 7 ttziismmcomm rmm 

9 ) & 
[00 10] 

[WMcommmm] *wncowmm%. ( saw) r 

A>f gailA^-y^JFM$tl^SM±t; S AWf 

>/ 7t®m zti. **o , ffiUM £ ^rr 5 s a wtv ^ x 

0 , t?lfi S AWf -y 7°C0 S A WUffi^flgS il/lH 

ffiii: . mmMmiw^-ymmztitzmbm 
mixumti. miSAwntmsmw-yb 
b^yrxmm^tixn*) , *»o, sAwmSffitffill 

ixt ts 0 . Htrts s aw^- -y rotSH SMiioffl* 1 
MIB*^ffit/&^tTffM§ii^frSltx s Awm« 

ffi i: seify w-y-mjs&ntm t &> <y?cr>mco& 
^PiT t>titzmv*'mm\^£ 0 izmhtix^h 
sawt'W 

[0011] *%BJ^SAWf7^X<7)fj^*(i:, ft 
1^11-17490 ^fgtlEtlS tlT ^ h S AWf 

[0012] -r%bt>, SAWfVSWX^m^SfllB 

idH^^-y^'ffM^ti^asa. tf=-7« ^ 

^X^SK. 7^/I/ASS^i;"^SS^ait;. SAW 

f x b Lx<m%m%; ^-ymmzfctzMMx 

KlIBSAWf 7 7k ^7^tf§SAWf7 

7°f s> 0 . ^tihmm^mmztix^ihcobmt 

%>er?b&. £?z. W&*?-yim&Ztitimm^.<?) 
SAWf77«^k %^bntxhh, 

[00 13] S^t, *^<50SAWfV^-f XlZhtfh 

ruxmizx ^mztihtztb, mmfmm^zy 7 v 
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[0014] mtammoomm^mmmzy ?vh xh 
htv^o coit, ummcomm^^comanhh^m 

# <?>$m&± 30u mmxh h ztz^o. $mm<?) 
m&mmmz 777b 5 . ^ v y- v?t 
nm~r & w&izm% km t>n±LVK 
[0015] ttz. ^mmsAMrJUMza^hu. 
mm& . y^tmmi/- h corn* t>mmtix \^tz 
tz k mmm*WLn&m&*f)vimm.i'- v 
tso^^, b - h rv7,i-htzmmm:mx'm 
tf£t&zktf~cz. Bf&ztitzimmii. ^mcows 
tt^^if Til® &tm\> yhcDk%& 0 tzkt mm 1 ? 1 
1-1 7 4 9 o^m^m^tix^i s Awf/u x 
itzm&immw^. y^^xmvK zcootzm 
stem ntzkz izmmmt xmmxmhtii i a ts 
o 3t^^b§€-c t ^ co k m lt , vmrnzmm- 

tz, mm-i 1-1749 o^mizfrnztixm? 
1 jvi* co&.fr^i immcom^ ^mmmizm 
0 . m.mzvmmz ktmztix^&cok i>m% 

[0016] wm<ns awt^j x%wm-&ijm 
it. mmmw 1 ? - $ s a wf- 

[ 0 0 1 7 ] ifc, *l6BHO*i£ttJ^-C. T^ttSlfc 
ftR£OSAWf--y7V)SAWfl; 

®^M£ix£*Iffifc , ffifE»offii^->« 
Jj£3*ifcffii: #*fffi LTfflM § *u fTlE S AWttfli i: to 

a wmsffi k mm; ^ - y£« soffit ^ * y rco 

T'sUxkhi^j ) 

[0018] *^BJtOSAWr7SWXtO^T^^j; 
5 fc, ffi»/lffMf|f)^T7SW Xtt, fflfW 11-17 4 
9 O^fgfcfEHStrO^ SAWf^^t^©t» 

[0019] $ *^BJOSAWr^MXi7)Sat 

fc^T (±, fflE S AWf v TOfltSH t KMMcoWfr h 

mmmmm^nx yj^mim^- h xm~>tz <r> 

[0020] frii or t < . s Awt -y romSH k k 
m\com?j^mmmummizMfx yjvmmm^ h 

Xm-otzVh. h-b7VXl-S^fctiO. SAW! 
Sffli: lEiy^-y£«$ tifzMk tf^yTcO&Zco 



.eg § h htztb. ?i\ \m m > - 1- XWbfi h S AWf 
-fs.r^'-c^sirc&s. tt i.(f 3 0-200011 
mzmthmzm^-fh) . ttz. ymmim^-h 

XfflbtlZ f - y 7°i4. S AWf- y TO&Xfo t^Wh % 

[ 0 0 2 1 ] mi izm^x^mco^mi: mwtz . 

[0022]Hl(a) s (b) fc^rf i 5 
Iffiy-MCJ;^ SAWf-772 (^>7°4ti 

[00 23 ] yMfMimis- V 1 ^b - h7>xat 

a. ^;M^ttty- h 1 kmm3 km^znm 
ti. xmmv>mmitm-th^k¥mxf>&, 

tftt(i. yy^Wbtt^-M oJ¥$^' ( SAWf7 

7°2C0J?§+^>7°4C0S§) MM iV^ (SAW 
j--vT2COo Z-COyfl/WMimi'-hlt, h-h7]yX 

ztitzttrtizmzm huh) ''4 iiji'.iji'iviii,- 1 
icom^k Lxit, mn. (sAw^^rco^+^y 
ycomz) vj± (sAwf v7comz+^>Tcomz) 

x 2imTcom$Xfo 0 . ( S AWf-v7°^J¥§+A> 
Tc7)S£) £Lt ( SAWf-y7°?))¥§+A>7V)S§) 

xi. smr^JPST**^, ii^7y--y&f 

[0024] Msttmmis- hut, 1 tfcririEJj s 
uttizttf. m®. m±&. m m£%k*co& 
&t>m 1 ^ ^\ 2 tfctLh, t ^ (f 3 - 2 0 ftftM l 

t <7)OJ¥$ ^MIEW$ LT t i ^ . fMfM 

<m^~ hit lx2 mimm ttz^cozmtm 

[00 2 5 ] fflEy^«Wttty- h ^SSfeWJl LT 

(i. (SAWf-y7V)JI£+A>7°OS£) Xl/20 
mil (SAWf->yT<7)J¥§+A>7°<?0^$) Xl/lH 

. W-W&cn^hili U lulEJ¥§ «y-F 

( SAWf-y7V))I$+Ay7V)S$ ) Iil± ( S A 
Wf77«P+A>7©I^ ) x 2f§lilT^i¥§t ; 5: 

[00 26] ^fc. b-bTl^XB#tiDj±KfcLT7 7 
vYtthcO IffltfM, fiUDf 5 OUffi 7 (i 7 7 «y h 
fc^rO. If 4 Lv^» 

[ 0 0 2 7 ] ttz. y^mimy- h 1 taofcw 
, s a wmm k mm^ tmm ztumt < 
yrcom^cn^mx &hfc®ttff*mm*&o£ ? 
nz. ttz. mLKiitmmnmffmmmzyyv 
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to. t-h7V*ii, ?/MK«Hfctti'-hw«tfb^U: 

2 5 0°ClilT, § tt(±6 0 — 1 8 0"C«iai, 100 
Pa-10MPa s ?ttlJ0. 0 1-2MPa«^ 
T'fi^tll, 1 U \ b - 1- 71/ *i&KtfW# 

±mmcojmm* a iLfc^f-y raw l*; o 

1 0 0 P a*il7)4§^ ^ihfSIg«*^«^fc; L^-f- 
<&>9. 1 OMP a £ f- >y 7TSR^>M± 

[0028] fffE^^Mtt^- Hi, t- fr i/x 

x o izmmm&x^ h z\ t ^mtctztb. mt-i&m 
& 5 o °cw±x\ mmnmsmgtf 1 o - 1 o 5 p a 

■ s, Sfetttl 0 3 -l 0*Pa ■ sT"&9. 60°Cm 

±, § t tii 8 o rmjiT'Mtt^ l , y ii mum. 

( 2 5°C) *n0 3 -l 0 9 Pa, 
til 0 4 -l 0* P aTfoti> COfimt LW 

[0029] mmsAwmmmbmm^-ytfBfoz 

m fiio fcti, ^-y T^TS^ffill^ftA^KWfc: 
ft< (^«7 7°SISiS*^«0fflJiiffA* i! 2 0jLtmjaT) . W 

[0030] tmozb mm^i-i y^mim^ 
-ui.tzbi mmttrdmmmitmmmb ?>v 
itmb iximt%mmmMm;^y-b<vu^m 

i , jfM-f s t 1 t fjvmz^t z\ b w? 

[0 0 3 1 ] H5fe&#£ 

7x7 -/USUI, ^ISfn^ y xxx/MSJIi. T/u* Kttf 
*°y^$MifflH\ h'-mf;W, ^*ru 

tzm^h^xmmixh x\<\ .iti^d-hxn. 
x*^m«mw\ immx\ 7 4 7-im%m 

[0 0 32] MfEx*°^S)lffl«±. -ic, 



[00 33 ] MfEx^MiKtifc < izMmi&:< . 

(OT&fUf ffiffl-f & - t £ . 
[0034] tmztf^i'WmnmMi: LXli.tzb 
i(f b\X7 x 7-^AMx^^ftfflg. b'77 x 7-/L- 

FIX^ ^gfjj^ b"7 7 x 7-/1/ A DSx^df MS 
HI. Tkit^yiy-MlX^yll^ 7x7-/L- 

fli. *S^;^>'M^^U^^x-x;L', BoiExiK 
^ MSSb^T^^ U v-^. ^° U x-x^ttx^ 

am. >-u ^-y^sx^MMgo ± a ^mrtEx^ 

^^^Ji^-CSffl LT i i < 2 ffllili^ffi^^T 
fflotUt^ ; ti Jo (7) a tf x 7x7 Alx 
^MSS^. b"77x7-;kFSx^>'tSfI|^\ Bii 

[0035] Mias^jt L-ra. mm^mmux 
hco&mmmx% o , zcommb ixn, tz t 

spartan, ts77^^ h^bfj^f'^^if 

■^Tfflv fc X ^ . z\tit><DohX\i?*J -JVmSfc 

[00 36 ] BulEiift'lxiSfbfiJfc LTtt. S'K£S^'6 
omii, S^t:ii8 0°cm±T'^l>^»aL^ o ?g 
ttSSSoJiKfcLTfi, 2 5 §^t(il8 0 

[00 37 ] flMtM^ffifflt-|>±I^Offiffl*tt, 
^J^«Mt; J; ^TM^S^to-Ktfflgt-S - fc (if 
51^, x^^Si^Mfe/iO, SS^JOW 
m^E^M^'O. 5-1. 5 Si, 5tt(i0. 7- 

li*. ^fcttiO. 8-llMT"fc-&0^fiLv\ 

[0038] itiiEiiftMtffiaMfc lxh. mm^ 
m^ttx^t i>cofimm^mxfoz>$\ im%%Lm 

*S4KBSE*«6 ortJLh. §tt;(±8 0°cJil±^ 
fcaWiUi. iS'lx?a«^±llt LT(i. 2 5 0°CIil 
T. 8 0°COTT"fel>^\ vStti&gjyjiT 

[0039] mmm^vmitimmcommb ltj±. 
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[0040] memrnmfcfflmz&m-z&&v>Bi 

OOgB&fcO, 1-80SP. §£>fc«5~5 0arc;fcS 

[0041] frfa^/HKijt Lximtm^mmm's 

mix fjvmz+j; h . t fdmimmmtmmm t 
mm i x y>vmz%&% t*~r & t ^xhtai «t v ■> 0 

[0042] MfS^IItttSfl^JI#^Jfc LTtiy ?tt 

^yx^y, a (^ij^y'xy, vyyxy 
-x^yy^S^ft, sKimvtw, ^'^no/y 
y. x^yy-ynbyy4±fi^*) . #>Ji®t*x 

7*5 ty ^'J^y^fyy, ^'J7ixyy^y 

jy ^yxxf;K iKursb*, *°u h -t 

;j>n-**BfJl, sKU 7? U n - b >J/y ^St4^U 
>f S h\ #Ut-A'7A'3-;k *°'J b"x/yb°n >J Ky 
&£#&{f tftS . ;tife(±«if ffiffl LT i < . 2 

mvn.mis&^xmixhxw iti^d^xn 

)VM* £W 'J ;* ? ? >J ;Hxxf 
;y#\ y-Mfctt^fi^^U^ 

[0043] mm^mmm^mmm. 
ty y-bi^Sfcx^yffl^RJEtt^^^, $x 

flSBfltti, 5 0-1 SOTTC&^tfffilX, ifc, 
4HMf±, 3 0 07miT\ $ tfcfi 1 0 07?JilTT'35S 

[0044] friast^ittfij^ ewmtf&k 

LTii, 0. 0 1-2 00/xm, SfetliO. 01-1 

oo// mt$,soi\ y- b comzfflmco&?pt>nt t 

vy 

[0 04 5] MfB^'/yTOtfty- h iwtt&mm 

LT. i»TItt»^/-10-l 0 Ogfl. S&fcti 

2 o- 7 ogp-yfes^^fi Uy MIE^WSfl^t 
^ ^-«o*^5r-r ui , y- b tfw^ y- 

[0046] irnaorfc ^a@««tsffifi!t 



WMMtm*mmmwy- 1 zmmmtz zuz 

[0047] fflBffi^ ■ ^£fc(iMT-C% 
Cy fcfcitf. 2 5°cmffiT-x-r-^i;"TiM^-rS^ 
[0048] Mtttffl^^^BlStt»^^-^^ 

XL. ^<DhyMt^hfz^zMmth<nt)mt L 
vy i^^JniifflSii. 

yx^sEiii±, L<nmmmj*±x\ rn^sm 

x'fo&cofim±i^\ wffi&. m*mmm'wy-<o 
IK^iagiOis-sor. s^tdii o-3 0°cs^ 

fmitimmcoim&m&rcoimxh immt i 
^y Mfei^BUi, mitm&mwfmwmm^?- 

mm l , yjntitzmimmmm^tit wzm* 
vmchtutzw mmmMmt. mn, 60-1 5 
or, § Jo cti 8 0 — 1 2 0 °cxfo 0 , Jplfi^flSHi . 
0. 5-30^, s^tiii — 1 o^Tfcsco* 1 , ^{k 

^MT-S A Wif- >y r*«itt4 - 1 tfx-% & ) jS*^lf 

[0049] ^^J;^: tTt#^^yVy«@lbttfflfi£ 
fti±. xif i 0 =3riiff<o^rat J: 0 , y 

-hmzi-&zttfx^z„ ttz, yMmmmm 
iz%hm<viMmtzimmmmmm&itfmm 
mmwy-zw&L. -mizi wnmixmmzi 

IftfcL. 6 0-15 0°CT"0. 5-3 o^y $6tfi 
8 0-12 0°CT"l-l o^g^^scittiDy- 

■ts t . mmmmcofz^tz ti^sou mmm^m^fr 

§ S . M^CO t CDZMmi k , 10 0// mgEOJf 

[00 50 ] ffM§ti/i*^t;ffifflt-|>MIE^«iS 

-fttty- h ^Jis @en^ ^ - ytm&z titzmm± 
\iz) iyrxiiM $*L/£SAWf-/7**av\ b-i-yy 

< \mimm<nmmt>m'm.mz7 yyh^ixo \zx- 
(SAw^-yT«J¥§y^>y^s§) a 

hXh WffJL<, ifc. ( S AWf >y TOJ¥§ + 
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-yTOJ¥§+^>7°^S§) xi. 5fe\XYX*foh<D 

t>\ is-tbw mm^mmy^mim^-h cornet 

LXH, SAWf-y7V)l¥§£M&fc2 0 0— 4 0 0// 
220-960//m, § S>fcWt2 2 0-7 2 OumX'fo 

[oo5i] MfEiMtB^T«. ymmimis-h 
tlx. mmtz itmmmimmfm t ftum 1 1 

Ltz h \m LfziiK mtttz\m\tom\mmm 

t com&mzR^x y- nt i tz t az&m i 

mmm t imsmt^m xv? y*/mjt em 
&fo*mm l , nwzusm y- v mz ttz^a 

[0 0 52] IfrlS^S^tt-ft^ftt LTte, titHttft 
1 fflli^O ( * * ) T7 U n>f ^SHr*ttHr^ 

y y isir-jv , ^flf 3 —ivtz b' b ff^x^Vtt 
b\ mWWl l-12 543^fg<7)[00 0 9]-[0 

o 1 2]\zffl&0Mm&mt>tis>. 

[ 0 0 5 3 ] ttz. fflR5 s J#fl&&Mb IXit. tzt 

nmzm. mtm%,mcomm%ifx ? y 
f))Vk%^th\t^xm . Wkfrh*m^tix\^h 

&m?)hco. fcfcitr2-hb*n=Sf^-2-^f-;l/-l 
-7x-;l^7°nAN°y- i -yj-y., KyV^y, 7b f- 7 
x y y&fe"£ffiffl-f £ z. t 5 . 
[00 54] frfE7y'*;^iMoffiffl*fc LT(i, fr 
ta^s^tt^^ i o otWc oo. o i-i o», $ 

ttliO. 0 5-5SIT'l>£We^LV\ 
[0 0 5 5] |frfEM«i/S(illttO®ft'[4IMai: ^ 

fiJtOffifflf'J^fc LTii, MfB^14«iJl 0 Ogfofc 

tz 9 ffia^fi^tt^^fe it>'^ y/j/HM^-s-tt 5 

-l 0 o», Sttfil 0-3>omX'foZ><r>-hm£ I 

\\ 

[0 0 56] |frfE3tefi^tt^^!fteJ:tX7^;^4iM 

- hoifsii, frfa»^tt»^^"-^ffiffl Lxm 
[0057] znxdizixn&ti&yjvvimmss- 

Mi, JfS^'5 0-1 OOOjumT, ff£#3 5 

o ^ mSgj, § s AWf -/ roffiiiJi £ h - b is-ivm 
xfmth^zmthh^xh^ , 

'J -ft) ■fSifc^T^l.fcOffcO, 3*>£. HCH£^ 



'J?% < , SAWf >y 7° flffitO^ * Hf <*£ § 5 t 

cOTfcO. y^Wttt^-b05l'lt* (2 5 

°C) s^l 0 3 — 1 0 9 P a, 2^t(il 0 4 -1 0 8 Pa 

t\ m-imcommsmtf io-io 5 p a - s ,§tt 

lil0 3 -10'Pa - sX'hhtztb. h-b7UXf|> 

^ t iz x o . &mM&jm<?)TJU xtz s AwmsHt 
x wzWfttftpmmmm^x o Mmmitmm-h 

c\btfX'%h« 

[0058] muy)v^m\m>-~ v ix , 

(DM 1 C0"b ^^BX^^cd S AWf^^f XtfMmZ 

tiz>« z\(r)b%. &mm&m^;u Mzymmit 
tty-f^. mmrxw^ftmmo^Hm. % 
•mmnz^mx-fc h „ b - n ruxm^rxntc o 

z\b\iZ£nXh. m&m&Zft* oz\b tfX*% h . 
[00 59 ] h-b7W(l —jfttefci, JI^J 1 0 0 P 
a-lOMPa, S^ti±0. 0 1-2 MP a, SE2 
5 0°CMT, $6t(i6 0-1 8 0 o C. t<tdil5 0 
°CT\ 5 3 B^ral S tli 1-15*, b< iz.it 5 

[00 60 ] WkZtil S AWf^^it Hi 
io^itOTl) 1 ?, f»^l^i¥$(±, SAWf^TW 
fttSaMJ"C5 0-2 0 0AimTfcS. -t^i, 

[00 6 1] 

[00 62 ] (itftt:, Utt^Jfc ir^JtlS^JTffiffl-f S 
[00 63 ] [ mmmx-&mhm i 

LSAC 6 0 0 6: M^X^y (ffi) ^ffi (7° 
250g/eq 

RE3O4S:0*ftl(ft)I, b"X 7x 7-/L-F51 

DAL-BPFD: MWW^TM (») y'TU^b" 

X7x7-^F?gftttWJ|itM 

HX3088 : M«X^°Jfy (ft) |g. ^tt^ S^V 

att?as^8o°c 

F30 l : a*^y (tt) r^u;w^^-. & 
@2xim. $w^aS8 0-i oo°co^yy^y^7 

FB 2 0 1 S : mmt^XM (ft) H. *«ffl^U* 

A 1 8 7 : B*J-X^- (ft) », I^yy^y 
I XE 6 0 0 : mS^BJc (ft) t'7777m 
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RY2 0 0 : B*rxny;k (M) gL flt^U*. S 
[0 0 64] [f?«j£] 

1 mmtSOS^SS i 5 1 1 Ofofl)DILfc t 

O : Xfrt>7\<.WM>£ts:L 

[0 0 6 5] ( f- v rrw^mmmx > set l^h 

Mfo 0 S AWfVq x ( S -fA*>( x ) coMMb 1* 

mmmmxmm l , ti 2»mw l tz . 

O : ^yTW^CDSfjiff A#'2 OjumfilT 
X : f- -y ^fiHaltA^' 20jum*;i5 
[0 0 66] ( f - >y 7°Ti^^ ) Sit L fcfiOT & 0 
S AWfAW XOMfc f - -y Tfc SrSSffl ALIBIS tf, 

O: i^yTiSffifc-ftM&L 

x : *yrmi l ztt*m$>*) (mmwv-v%biz 

[0 0 67] (Wtt*) i OilWfirWtt 

[0 0 68] l*MJl-2 

H 1 fB*M^£ft 1 lESlOf J-^TE^L, 2 5°CT- 
[0 0 69] #^#l^ffl)j»ffl^T, n-;lxrj-^- 



(C± o , 4 6 o ^ • (iWLS 

6 o°c. s i \z%m^y~Y<m>m^-M^h ) £tet 

[00 70 ] fl^My- f J 3 0 X 5 0 mmCfiL 

-fx (S§2 00juraX30mmX5 0mm£7)^7X^ 
*R _ht, ^£5 0// mWS>TTtf^^^/ift§ 3 0 
0/xmX2mmX2mmOSAW^-y7° (^"S— ^-y 
T) ^4fr8Mt2mmSISt3 2 WMUdXtlJIffiJ 

MiftL^^SUSS^-ttT. 1 5 
0°CT-5-5>^. IMPatt-hTWU. 
[00 7 1 ] f#J?>*lfcflOT£> D f'AM XUffiODflft 

V^iYl.t±2 0AimjaTr*-5fc. 
[00 72 ] #6fL^ffiHJlfe 0 r^M X^iHffi£ff& 

[00 73 ] tbfx^J 1 

'rJJ&ffi l -Cf$W l £ y/L -Ki'Jj fbtt> - 1- 0 (c . A 

[0074] mmm 1 tifffl o 
(i , ommMwrn-T* w -^m 'i !•?.'. o . o 

mm) SrffMLTs #£>*l£*Mft ( 2 5°CT--?- 
Sffl^TflfftfcffiJfift) £SL&/WS<7)*>. 15 0°C 

[0075] ftfeflfcr^ XUffiCDMi, ±40// 

[00 76 ] f#^ti£r^ *£1WU: 0 ISH£ill 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of mounting an IC chip on a 
web material, and also to provide a package with IC chips and a method of 
manufacturing the same. 

SOLUTION: The method of mounting an IC chip on the web material comprises 
processes of (1) forming recessed holes corresponding to an outer shape and a 
depth of the IC chip in the web material at intervals while the web material is 
traveling, (2) passing the web material through a fluid scattered with IC chips to 
leave a single IC chip in each hole, with the IC chip being engaged with the hole, 
(3) removing unnecessary IC chips, and (4) covering the entire surface of the 
web material including the hole sections with a sealant film. The package with IC 
chips is such that an antenna pattern is printed on a basic material film by 
conductive ink, and the IC chips 2 are set in the holes disposed at positions of 
antenna terminals, and the entire surface is covered with the sealant film 3. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the concave hole which is the approach of 
mounting IC chip to a web material, keeps spacing in the web material which 
carries out (1) transit, and is equivalent to the appearance of IC chip, and the 
depth, (2) The process which leaves one IC chip each in the condition of having 
passed the inside of the fluid which distributed IC chip which has the 
configuration which ****s the web material concerned in said appearance and the 
depth, and having fitted in in the concave hole concerned, (3) - the process 
which removes unnecessary IC chip and an unnecessary fluid, and the process 
which covers a sealant film all over the concave hole section of the web material 
with which (4) IC chip fitted in being included - since -- the IC chip mounting 
approach to the web material characterized by becoming. 



[Claim 2] The IC chip mounting approach to the web material according to claim 
1 characterized by what the process which cools since heating melting of the 
thermofusion nature resin layer which carried out coating to the web material side 
side of IC chip or IC tip side of a web material is carried out, and fixes IC chip to 
a web material between the above (3) and the process of (4) is established for. 
[Claim 3] The IC chip mounting approach to the web material according to claim 
1 or 2 characterized by giving vibration or an air current and removing 
unnecessary IC chip and an unnecessary fluid to a web material. 
[Claim 4] The IC chip mounting approach to the web material according to claim 
1 or 2 characterized by being formed in the shape of [ in which a concave hole is 
the reverse truncation pyramid configuration which the top face opened, and IC 
chip carries out abbreviation fitting with the concave hole concerned ] a 
complementary. 

[Claim 5] The IC chip mounting approach to the web material according to claim 
1 or 2 with which a fluid is characterized by being the simple substances or those 
mixture of water, ethyl alcohol, methyl alcohol, an acetone, and a silicone oil. 
[Claim 6] The IC chip mounting approach to the web material according to claim 
1 or 2 characterized by mounting so that the pad of IC chip may become a web 
material front face and an abbreviation same flat surface in the condition of 
having fitted into the concave hole. 

[Claim 7] The package object with an IC chip characterized by what it is the 
package object with IC chip which has a non-contact IC tag function, and an 
antenna pattern is formed in the base material film of a package object with 
conductive ink, an IC chip fits in in the concave hole equivalent to the 
appearance and the depth, the location close to the connection terminal of the 
antenna pattern concerned is equipped with it, and a sealant film is covered for 
all over the concave hole section of the base material film with which IC chip 
fitted in be included. 

[Claim 8] The package object with IC chip according to claim 7 characterized by 
being formed in the shape of [ in which a concave hole is the reverse truncation 



pyramid configuration which the top face opened, and IC chip carries out 
abbreviation fitting with the concave hole concerned ] a complementary. 
[Claim 9] The package object with a claim 7 written IC chip characterized by 
between antenna patterns carrying out ohmic contact to the pad of IC chip. 
[Claim 10] The package object with IC chip according to claim 7 or 8 
characterized by an antenna pattern being a pattern of either an electromagnetic- 
induction mold or an electrostatic-coupling mold. 
[Claim 11] The package object with IC chip according to claim 7 or 10 
characterized by having that the connection terminal of an antenna pattern is 
made into the configuration which has permission to a formation location gap of a 
concave hole. 

[Claim 12] The process which keeps spacing in the base material film which 
carries out (1) transit to manufacture ****** of a package object with IC chip which 
has a non-contact IC tag function, and prints an antenna pattern on it, (2) The 
process which forms the concave hole equivalent to the appearance of IC chip, 
and the depth in the connection terminal location of the antenna pattern of a base 
material film, (3) The process which leaves one IC chip each in the condition of 
having passed the inside of the fluid which distributed IC chip which has the 
configuration which ****s the base material film concerned in said appearance 
and the depth, and having fitted in in the concave hole concerned, (4) -- the 
process which removes unnecessary IC chip and an unnecessary fluid, and the 
process which covers a sealant film all over the concave hole section of the base 
material film with which (5) IC chip fitted in being included -- since -- the 
manufacture approach of the package object with IC chip characterized by 
becoming. 

[Claim 13] The manufacture approach of the package object with IC chip 
according to claim 12 characterized by what the process which cools since 
heating melting of the thermofusion nature resin layer which carried out coating is 
carried out to the base material film plane side of IC chip or IC tip side of a base 
material film, and fixes IC chip to a base material film between the above (4) and 



the process of (5) is established for. 

[Claim 14] The manufacture approach of the package object with IC chip 
according to claim 12 or 13 characterized by giving vibration or an air current and 
removing unnecessary IC chip and an unnecessary fluid on a base material film. 
[Claim 15] The manufacture approach of the package object with IC chip 
according to claim 12 or 13 characterized by being formed in the shape of [ in 
which a concave hole is the reverse truncation pyramid configuration which the 
top face opened, and IC chip carries out abbreviation fitting with the concave 
hole concerned ] a complementary. 

[Claim 16] The manufacture approach of a package object with IC chip according 
to claim 12 or 13 that a fluid is characterized by being the simple substances or 
those mixture of water, ethyl alcohol, methyl alcohol, an acetone, and a silicone 
oil. 

[Claim 17] The manufacture approach of a package object with claim 12 
characterized by carrying out ohmic contact of between antenna patterns to the 
pad of IC chip, or a claim 13 written IC chip. 

[Claim 18] The manufacture approach of the package object with IC chip 
according to claim 12 or 13 characterized by an antenna pattern being a pattern 
of either an electromagnetic-induction mold or an electrostatic-coupling mold. 
[Claim 19] The manufacture approach of the package object with IC chip 
according to claim 12 or 13 characterized by having making the connection 
terminal of an antenna pattern into the configuration which has permission to a 
formation location gap of a concave hole. 

[Translation done.] 
* NOTICES * 
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1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
IC chip mounting approach to the web material supplied continuously, a package 
object with IC chip, and a package object with IC chip. Equipping package 
objects, such as food and a drink, with IC tag which has non-contact 
communication facility is performed increasingly. This invention relates to the 
technique of mounting IC chip for these non-contact IC tags in a web-like object 
directly in production processes, such as a package object. 
[0002] 

[Description of the Prior Art] Information is recorded by non-contact and the "non- 
contact IC tag" (generally expressed as a "non-contact data carrier", a "wireless 
IC tag", non-contact [ "non-contact / IC F' ], a "non-contact IC label", an "RF-ID 
tag", etc.) read and made is widely used for the information management of 
goods or goods, a physical distribution management, etc. increasingly. The field 
of package objects, such as food, also equipping with a non-contact IC tag, and 
using it for circulation, quality control, expiration date management, etc. is going 
to be performed. 

[0003] If the gestalt of the non-contact IC tag in wrapping is examined, an 
antenna pattern is printed with conductive ink to a base material or a wrapping 
side, and equipping this with IC tag label of an INTAPOZA gestalt is performed. 
Drawing 7 R> 7 is drawing showing the operation gestalt of the non-contact IC 
tag by the conventional method. The flat-surface condition and drawing 7 (B) 



which were stuck so that drawing 7 (A) might connect IC tag label 20 to the both 
sides of the antenna patterns 1 1 and 12 of a package base material show the 
condition of having exfoliated IC tag label 20 partially from antenna patterns 1 1 
and 12, and drawing 7 (C) is drawing showing the cross section expanded in the 
A-A line of drawing 7 (A). In the case of this operation gestalt, the non-contact IC 
tag 10 prints an antenna pattern directly to package base material 1b, and serves 
as the configuration of having equipped the antenna patterns 1 1 and 12 
concerned with IC tag label 20. 

[0004] In addition, they are the small antenna section 22 which meant the thing in 
the condition of having made possible tuck labeling of the wearing of the IC chip 
21 which prepared an integrated circuit, memory, or its both sides to antenna 
patterns 1 1 and 12 to the silicon substrate, and was connected to the IC chip 21 
at the label concerned itself, and the thing which it has 23 in IC tag label 20 (refer 
to drawing 7 (C)). As a label of an INTAPOZA gestalt, "BiStatix" (trademark) of 
Motorola is mainly used, and while there is an advantage which can be easily 
mounted using a labeler, there is a problem which becomes cost quantity 
compared with the case where it mounts with IC chip simple substance. 
[0005] 

[Problem(s) to be Solved by the Invention] It is thought that it originates in that of 
****** for which tuck label-like INTAPOZA is used in this way conventionally 
having not had the technique of working speed having been interlocked with and 
equipping a web material with IC chip simple substance efficiently. On the other 
hand, the technique of mounting IC chip in the medium of **s for **, such as 
glass, is established for many years so that an electronic-parts base etc. may 
see. With these techniques, although IC chip is mounted by the robot arm, 
vacuum suction, etc., mechanical actuation is becoming difficult with micrifying of 
IC chip. By the way, technique of mounting a minute semi-conductor etc. in hard 
or an elasticity base material using a fluid so that JP,9-120943,A, the Patent 
Publication Heisei No. 506742 [ nine to ] official report or U.S. JP,5,284,186,B, 
No. 5,783,856, No. 5,904,545, No. 6,274,508, and No. 6,281,038 may see in 



recent years (FSA=Fluidic Self Assembly) It is proposed. 

[0006] This invention does not depend mounting of IC tag label to a package 

object on attachment of a non-contact IC tag label like before, but in the 

production process of wrapping, tends to mount a direct IC chip in an elasticity 

ingredient especially using a FSA technique, and tends to plan manufacture cost 

reductions, such as a package object with a non-contact IC tag. 

[0007] 

[Means for Solving the Problem] The 1st of the summary of this invention for 
solving the above-mentioned technical problem The process which forms the 
concave hole which is the approach of mounting IC chip to a web material, keeps 
spacing in the web material which carries out (1) transit, and is equivalent to the 
appearance of IC chip, and the depth, (2) The process which leaves one IC chip 
each in the condition of having passed the inside of the fluid which distributed IC 
chip which has the configuration which ****s the web material concerned in said 
appearance and the depth, and having fitted in in the concave hole concerned, 
(3) -- the process which removes unnecessary IC chip and an unnecessary fluid, 
and the process which covers a sealant film all over the concave hole section of 
the web material with which (4) IC chip fitted in being included -- since - it is in 
the IC chip mounting approach to the web material characterized by becoming. 
Since it is this IC chip mounting approach, IC chip is efficiently mounted in a 
concave hole, and subsequent omission can be prevented. 
[0008] The 2nd of the summary of this invention for solving the above-mentioned 
technical problem Are the package object with IC chip which has a non-contact 
IC tag function, and the antenna pattern is formed in the base material film of a 
package object with conductive ink. IC chip in the location close to the 
connection terminal of the antenna pattern concerned The appearance, It is fitted 
in and equipped in the concave hole equivalent to the depth, and is in the 
package object with IC chip characterized by what the sealant film is covered for 
all over the concave hole section of the base material film with which IC chip 
fitted in being included. Since it is this package object with IC chip, it is minute IC 



chip, and has the function of a non-contact IC tag, and IC chip does not have 
dedropping in the treatment of subsequent. 

[0009] The 3rd of the summary of this invention for solving the above-mentioned 
technical problem The process which keeps spacing in the base material film 
which carries out (1) transit to manufacture ****** of a package object with IC chip 
which has a non-contact IC tag function, and prints an antenna pattern on it, (2) 
The process which forms the concave hole equivalent to the appearance of IC 
chip, and the depth in the connection terminal location of the antenna pattern of a 
base material film, (3) The process which leaves one IC chip each in the 
condition of having passed the inside of the fluid which distributed IC chip which 
has the configuration which ****s the base material film concerned in said 
appearance and the depth, and having fitted in in the concave hole concerned, 
(4) -- the process which removes unnecessary IC chip and an unnecessary fluid, 
and the process which covers a sealant film all over the concave hole section of 
the base material film with which (5) IC chip fitted in being included -- since -- it is 
in the manufacture approach of the package object with IC chip characterized by 
becoming. Since it is the manufacture approach of this package object with IC 
chip, IC chip can be efficiently mounted and mass-produced in a concave hole. 
[0010] 

[Embodiment of the Invention] It becomes advantageous between the films which 
carry out a laminating constituting [ which held IC tag beforehand ] in the case of 
a soft package ingredient or carton from a viewpoint in which the package object 
with a non-contact IC tag prevents the abbreviation of the time and effort which 
sticks IC tag after contents restoration of food etc., and the exfoliation in a 
circulation process. Therefore, a non-contact IC tag has the advantageous 
gestalt which prints an antenna pattern on a base material film or a sheet, equips 
the antenna pattern concerned with IC chip, and does not mind through 
adhesives after that, but carries out the laminating of the sealant film. Like before, 
this invention does not mount IC tag label in an antenna pattern, and are the 
connection terminal location of an antenna pattern, and a thing which mounts IC 



chip in a contiguity location at least, and gives the function of a non-contact IC 
tag by this. In this case, in the usual case, it is not connecting directly between 
the pads (or bump) of an antenna pattern and IC chip, but actuation of it is 
attained as a non-contact IC tag by "ohmic contact" (ohmic junction). 
[001 1] Hereafter, the package object with IC chip of this invention is first 
explained with reference to a drawing. Drawing 1 is drawing showing the 
example of the package object with IC chip of this invention. Drawing 1 (A) is the 
perspective view of the package object 1 with IC chip, and drawing 1 (B) is the 
sectional view showing IC chip section of a package object top base material in 
the A-A line of drawing 1 (A). The scale factor of the thickness direction is 
expanded and illustrated rather than the longitudinal direction. Like drawing 1 , 
antenna patterns 1 1 and 12 are printed with conductive ink by the package object 
1 with IC chip, and it is equipped with the IC chip 2 between the location where 
both antenna patterns approach, i.e., connection terminal 11c, and 12c. Although 
the condition after the package object 1 manufactures bags and being filled up 
with contents is shown in drawing 1 , the package object with IC chip of this 
invention does not mean only the condition after bag manufacture or box 
producing, but shall be a laminated film and a laminating sheet and shall also 
include the thing of gestalten, such as bag manufacture and a letter of rolling up 
before box producing. 

[0012] Like drawing 1 (B), antenna patterns 1 1 and 12 are printed by base 
material film 1b or the sheet which is a web material, the package object 1 forms 
a concave hole 4 between connection terminal 1 1c of the antenna pattern 
concerned, and 12c, and the IC chip 2 is mounted in the concave hole concerned. 
As for a concave hole 4, it is desirable to be formed in the location which does 
not incline toward either between connection terminal 11c and 12c. In drawing 1 
(B), although antenna patterns 11 and 12 have not arrived at even the inferior 
surface of tongue of the IC chip 2, they may be formed so that a slant-face [ of IC 
chip ] and pars-basilaris-ossis-occipitalis 2b side may be reached. Although an 
antenna pattern is desirable also because of the protection of the so-called thing 



by which flesh-side printing is carried out of a printing side to transparent base 
material film 1b, if it is the case of the film of 100 micrometers or less of thickness 
numbers, even if it is front printing, carrying out ohmic contact is checked. 
Moreover, the thermofusion resin layer 6 grade explained to pattern printing of 
the others which are not illustrated or the following may be between an antenna 
pattern and base material film 1b. 

[0013] Although coating is carried out all over base material film 1b, it is desirable 
to form the thermofusion nature resin layer 6 of a low-melt point point in a part for 
the bottom surface part of a concave hole 4 at least. This fixes the IC chip 2 
which fused the resin layer concerned and fitted in in the concave hole. 
Therefore, coating of the thermofusion nature resin layer 6 may be carried out to 
pars-basilaris-ossis-occipitalis 2b of IC chip in advance, or the back printing of 
the pattern which is not illustrated itself-- ** - you may have such a low-melt 
point point property. The IC chip 2 and antenna patterns 1 1 and 12 concerned 
constitute the non-contact IC tag 10. 

[0014] As shown in the sectional view of drawing 1 (B), with the package object 1 
with IC chip of this invention, the concave hole 4 is formed in the depth of the 
same thickness in the IC chip 2, abbreviation same size, and a configuration 
(meaning by which the IC chip 2 and the concave hole 4 are made the shape of a 
complementary), and as the IC chip 2 fits in, it is equipped with it in the concave 
hole 4 concerned. The self aryne (self-alignment) of this IC chip is carried out into 
a concave hole 4 into a fluid so that it may explain in full detail behind. Although 
the IC chip 2 belongs to a flat-surface target from the drawing 1 (B) sectional 
view in fact, since front-face side 2u differs in area from pars-basilaris-ossis- 
occipitalis 2b, it has the description which a front flesh side is reversed and does 
not fit in in a concave hole 4. Although he is trying for the pad (un-illustrating) of 
the IC chip 2 to usually appear in a front-face side, with the package object of this 
invention, direct connection between a pad and an antenna pattern is not made. 
[0015] Moreover, if a front flesh side is right, even if it makes the front face of IC 
chip into the shape of a rectangle, and the sense on either side will interchange, 



he is trying for a property to be uninfluential. It is because control of the direction 
to which between pads is connected as a front face is a square-like, and the 
direction which intersects perpendicularly with it becomes impossible. But shall 
differ the configuration of right and left of IC chip, and it is made for the 
configurations of right and left of a concave hole to also differ, and if it is made to 
fit in only when the sense and concave hole of IC chip are in agreement (let at 
least one side be a sex), location regulation of a front flesh side and four 
directions will also become possible. 

[0016] After forming a semi-conductor in a silicon base, when carrying out the 
dicing of the IC chip and cutting, it is formed in a rectangle-like cube and cannot 
distinguish a front flesh side only in a configuration. However, when 
manufacturing minute IC chip by low cost, etching from the tooth-back side of a 
base performs separation for IC chip according to individual from the need of 
decreasing a dicing groove surface product and raising yield. Therefore, a tooth- 
back side becomes a narrow area inevitably to a front-face side with a pad part, 
and, usually the field between a front face and a tooth back turns into an inclined 
plane. Since the shape of surface type of a chip is usually a rectangle-like, the 
whole IC chip configuration is cross-section trapezoidal shape, and it is common 
to become the truncated pyramid configuration of a square drill especially. 
However, the purpose and an application may consider as a rectangular 
parallelepiped, a cube, a round shape, or cylindrical and other configurations. 
[0017] When IC chip is the truncated pyramid configuration of a square drill, as 
for the appearance configurations of a concave hole 4 and the IC chip 2, it is 
more desirable, between the slant face of a concave hole and the slant face of IC 
chip, about 3-5 degrees of 2-20 degrees of include angles alpha within the limits 
are preferably rather than completely the same. It is because smooth fitting of IC 
chip is promoted by this include angle. IC chip seems not to drop out of a 
concave hole, since the top-face side of the IC chip 2 is covered with the sealant 
film 3. While the reinforcement of a base material film is reinforced with the 
sealant film 3, heat-sealing nature, damp-proof grant or adhesion of the printing 



ink to contents, etc. can be prevented. 

[0018] When the pad of IC chip shifts to one connection terminal side extremely 
to the connection terminals 1 1 c and 1 2c of an antenna pattern, it will be 
connected by between pads too hastily and a communication circuit cannot be 
formed. This will be concluded as the problem of the location precision which 
forms a concave hole 4 to antenna patterns 11 and 12. Drawing 2 is drawing 
showing the relative-position relation between the connection terminal of an 
antenna pattern, and IC chip (or concave hole). Drawing 2 (A) shows the 
condition that, as for drawing 2 (B), the location of IC chip (or concave hole) 
shifted, when normal. In drawing 2 (B), since pad 2p of the both sides of IC chip 
approaches an antenna pattern 12 side, a short circuit will arise. 
[0019] Conclusively, when the distance of the center position of a concave hole 
and the center position of the connection terminals 1 1 c and 1 2c of an antenna 
pattern separates or more [ of pad 2p of IC chip, and the distance L between 2p ] 
to 1/2, it cannot form a communication circuit in it easily, and will become it. 
Incidentally, since one side of rectangle-like IC chip is 10 micrometers - about 
5mm, a front face needs to form a concave hole in the location precision of 5 
micrometers - about 2.5mm, respectively. A high puncturing location precision 
will be searched for as IC chip becomes minute. In addition, the thickness of IC 
chip is 10 micrometers - about 1000 micrometers. 

[0020] Even if the location of a concave hole 4 shifts to antenna patterns 1 1 and 
12, in order to make it hard to short-circuit, it is advantageous to form the 
connection terminals 1 1c and 12c which have the long side which intersects 
perpendicularly to the line which connects between pad 2p of IC chip and 2p. 
That is, in drawing 2 (A), if the side where the connection terminals 11c and 12c 
counter in the direction of arrow-head Y excels, permission to a location gap of a 
concave hole can be enlarged. Generally, since a location gap of the cross 
direction of a web is small controllable to a location gap of the transit direction of 
a web, the direction of an arrow head Y is considered that it is advantageous to 
print an antenna pattern as a transit direction of a web. However, by equipment, 



it is various and the easy direction of position control is not uniform. Therefore, if 
it is the connection terminal area which has the direction expanded or extended 
rather than the case of the usual electrical part, permission can be enlarged to a 
location gap of a concave hole. 

[0021] An antenna pattern may be a coiled form (the shape of a flat-surface coil) 
electromagnetic-induction mold pattern like drawing 1 and the drawing 2 
illustration not only like an electrostatic-coupling mold pattern but like drawing 3 . 
In the case of an electrostatic-coupling mold, it prints in drawing 1 and the patch 
antenna mold divided into two pieces like drawing 2 , and it is used for a 125kHz 
communication link. In the case of an electromagnetic-induction mold, it becomes 
the flat-surface coiled form pattern (13.56MHz) of drawing 3 (A), and a dipole 
mold (UHF-SHF band) like drawing 3 (B). 

[0022] In the case of a patch antenna, drawing 1 and the part which two pieces of 
antenna patterns approached like drawing 2 serve as the connection terminal 
areas 1 1c and 12c equipped with IC chip. Also in a coiled form pattern, although 
the connection terminal of IC chip is formed, if the both ends of the coiled form 
pattern 13 are formed in the near location like drawing 3 (A), a concave hole 4 
can be formed for the part concerned as connection terminals 13c and 13c. The 
same is said of the case of the dipole mold pattern 14 of drawing 3 (B), and a 
concave hole 4 can be formed in connection terminal 14c and 14c parts. Since 
the IC chip 2 fits into a concave hole 4, you may consider the mounting position 
of IC chip. By considering as the connection terminal configuration which was 
extended to the concave hole 4 in any case, or was extended, permission to a 
location gap of a concave hole can be enlarged. As a coil is not disconnected in 
these cases, it is necessary to prepare a concave hole. 

[0023] Next, the IC chip mounting approach to the web material of this invention 
is explained. Drawing 4 is a production-line Fig. which performs IC chip mounting 
to a web material. Web material 1b used for a package, a carrier tape, etc. is 
supplied from the feed section, a concave hole 4 is formed, the IC chip 2 is 
mounted in the concave hole concerned, and a series of production lines which 



cover the sealant film 3 to a web material side including the IC chip 2 further are 
shown. However, since it does not make for this invention to perform all 
processes in continuous Rhine into requirements, IC chip restoration and EC 
process may be performed at another process, for example. 
[0024] In drawing 4 , a concave hole 4 is formed in web material 1b with the 
embossing machine which is not illustrated at an embossing process. In the case 
of wrapping, usually, it prepares at fixed spacing. Formation of a concave hole is 
preparing a "impression"-like part in a web material, the depth of a concave hole 
is equivalent to the thickness and the height of IC chip which are mounted 
substantially, and if IC chip is superficial and opening configurations are the flat- 
surface configuration concerned, the shape of a pyramid, a truncated pyramid 
configuration, etc., they will be made into the configuration doubled with the 
appearance configuration concerned. Usually, the thickness of IC chip of use is 
10 micrometers - about 300 micrometers, although the shape of surface type has 
many things of the truncated pyramid configuration where one side is 10 
micrometers - 5mm angle extent, it can consider as a multiple drill configuration 
for the purpose, or it can also be made into the shape of a flat surface rectangle 
etc. Formation of a concave hole is formed by heat embossing using the proper 
mold implement which can be heated or the vacuum/pressure forming under heat 
conditions, laser radiation, etc. the package whose web material has a non- 
contact IC tag -- the body and its function - in the case of a way, an antenna 
pattern is prepared by printing etc., and it forms a concave hole in the connection 
terminal area. 

[0025] In a concave hole 4, fitting of the IC chip 2 is carried out, and it is filled up 
with IC chip mounting process. The IC chip mounting approach (FSA mounting) 
which uses a fluid is used for this process, and it is carried out within IC chip 
restoration tub 15. IC chip uses it at homogeneity at the shape of a slurry 
distributed in the fluid by making cutting or the thing formed into the solid 
configuration the above-mentioned configuration. When it arranges and mounts 
IC chip only on fixed Rhine parallel to the web transit direction, it is good to make 



the fluid which distributed IC chip flow out of a dispenser etc. on the Rhine 
concerned into liquid. Although it becomes a principle to carry outfitting of the IC 
chip of the same property and a configuration at a time into [ one ] each concave 
hole, the location of each purpose can also be made to fill up with two or more 
properties and IC chip of a configuration, respectively. When the case of the 
latter makes a common configuration hold for every IC chip of a different property, 
and distributes a different IC chip of a property and a configuration also in a fluid, 
the concave hole corresponding to each configuration is prepared in a base 
material and IC chip configuration and a concave hole configuration are in 
agreement, it is made for IC chip to fit in in the concave hole concerned. 
[0026] As for the fluid used, water and an organic solvent are used. When it is 
ethyl alcohol, methyl alcohol, an acetone, a silicone oil, etc., and it does not act 
on IC or plastic film as an organic solvent and it uses it for a package object, it 
will be restricted to what has a bad influence neither on deterioration of food nor 
the body. In the case of a package object, water and ethyl alcohol will be used 
preferably actually. Although the consistency with which a base material is filled 
up needs to adjust the number of IC chips to distribute, if superfluous IC chip 
vibrates a web material and it is made to drop it, it can raise the effectiveness of 
restoration by making [ many ] variance. When it mounts in wrapping as a non- 
contact IC tag, a web material is 2 1m. It receives and usually becomes the 
quantity of one or more - 100 or less pieces. 

[0027] It is desirable for the fluid which distributed IC chip to build a liquid flow 
with a pump, in order to contact a web base material in the condition of IC chip 
always being spread in a fluid and flowing, and to change into a laminar-flow 
condition, and to pass to a base material side. As mentioned above, it can pass 
along Rhine of a concave hole from the point of the shape of a pipet or a 
dispenser. 

[0028] When IC chip adheres also to parts other than a concave hole and the 
liquid also remains immediately after pulling out a web material from a restoration 
tub, it is necessary to remove these. Although for that a web material is inclined, 



and vibration is given or fall of unnecessary IC chip and removal are promoted by 
the mechanical means of a doctor blade, a brush, a scraper, etc., it is made not 
to remove even IC chip with which it was filled up in the concave hole. It is also 
desirable to promote desiccation of a residual liquid by warm air or airstream. 
[0029] In order to fix IC chip temporarily in a concave hole, it is necessary to cool, 
after heating and fusing the thermofusion nature resin layer 6 ( drawing 1 ) in a 
concave hole which carried out coating to the pars-basilaris-ossis-occipitalis part 
or the base of IC chip (for it to be return to a room temperature), and to fix IC chip 
to a web material at least. It is for preventing omission at subsequent EC process 
and a subsequent lamination process. Coating of the thermofusion nature resin 
may be carried out to the base of the silicon base which formed the integrated 
circuit in this as mentioned above, and you may be the thing of a web material 
which prepares a coating layer partially in a concave hole at least. 
[0030] To a web material, the laminating of the sealant film is carried out and it is 
covered with EC process. Since IC chip with which it filled up in the concave hole 
will be physically joined to a web base material completely, if a film shakes, it 
vibrates or it becomes downward, dropping out of the inside of a concave hole 
may arise. Then, a sealant film is covered for the whole surface containing other 
parts of a concave hole and a base material film after being filled up with IC chip. 
In drawing 4 , the case of an IKUSUTORUJON coating-machine (EC) machine is 
illustrated. When covering the polyethylene (sealant film) 3 grade fused to web 
material 1b, web material 1b is supplied from the nip roll 181 side which is a 
rubber covered roll of the EC machine 18, melting polyethylene is extruded from 
T die 183, and the laminating of the unification film of a web material and melting 
polyethylene is pressed and carried out to the chilled roll 182 which is a metal roll. 
Under the present circumstances, film 3b is supplied from a chilled roll side, and 
it is good also as a three-layer layered product. By this mounting approach, even 
if it is mounted so that the IC chip 2 may face a chilled roll 182 side since the 
mounted IC chip 2 has fitted in in a concave hole, a chilled roll is not damaged. It 
is also the same as when preparing the coating process of AC agent in a last 



process. 

[0031] As the lamination approach of a sealant film, proper gestalten, such as a 
lamination which uses a dry laminate method or adhesives in addition to EC, are 
employable. It seems thus, to be stabilized by the IC chip 2, and not to drop out 
of the inside of a concave hole 4, even if it performs processing filled up with 
subsequent bag manufacture or contents where a sealant film is covered. The 
web material which mounted IC chip has use applications, such as various 
semiconductor materials besides a package object application with a non-contact 
IC tag, a carrier tape, and a display for a display. 

[0032] Drawing 5 is the detail drawing showing IC chip restoration tub. IC chip 
restoration tub 15 consists of a container of the shape of a funnel formed with 
glass or a transparence acrylic board. Other metals and plastics which are not 
influenced by the slurry can be used for the quality of the material of a container. 
A liquid is filled to this restoration tub and it is made to run web material 1b in 
which the concave hole 4 was formed, in a liquid. He is trying to pass the slurry 
which IC chip distributed from the dispenser 151 on a web front face in the 
inclined plane between conveyance roll R3 andR4 in drawing 5 . Although the 
rate of flow of the slurry which flows a web material side is about 1000 mm/sec 
extent from 1 mm/sec, it is desirable to take into consideration the bearer rate of 
a web material, the fitting rate of IC chip, and the removal rate from the web of 
excessive IC, and to adjust suitably. Although the liquid which flowed from the 
dispenser 151 is promptly diffused in a restoration tub since it is a homogeneous 
liquid with natural liquid in IC chip restoration tub 15 and liquid of a slurry, rather 
than a liquid, IC chip with a little large specific gravity sediments, and falls to a 
web front face. Although some of IC chips which sedimented fit into a concave 
hole, IC chip of the large majority of the remainder which does not fit in is 
removed from a web front face. 

[0033] Since it is necessary to drop excessive IC chip quickly while carrying out 
fitting of the IC chip 2 to a concave hole and filling it up with it in IC chip 
restoration tub 15, a continuous vibration is given to a web, or the weak liquid 



flow which does not distribute IC chip is given, and fitting of IC chip and fall are 
promoted. Like drawing 5 , a web material may go up, may not incline in the 
travelling direction of a web material, and it may descend and incline in a 
travelling direction. 

[0034] A dispenser 151 can make the fluid accelerated by the blow-of-gas style 
from a pump 152 flow into a web front face. The amount of [ of a dispenser 151 ] 
point is made to be located in the part near Rhine where a concave hole is 
located in a line. When a concave hole is not completely filled up with one 
dispenser, two or more dispensers can be arranged along Rhine of a concave 
hole. Although IC chip which does not fit into a concave hole is accelerated by 
vibration and the inclined plane of a web is slid down, the device which carries 
out forcible fall as mentioned above may be established. Since IC chip which fell 
is accumulated in the 153rd page of a funnel-like acceptance tub, it circulates a 
liquid flow through flow tubing (column section), and is returned to a dispenser 
151. The conveyance approach of passing inert gas, such as air, hydrogen (H2), 
oxygen (02), nitrogen gas (N2) and carbon dioxide gas or an argon, and helium, 
to air bubbles using a pump is employable as this. 
[0035] Drawing 6 is a flow chart which shows the production process of a 
package object with IC chip. Manufacture of a package object with IC chip uses 
the IC chip mounting approach to a web material, prints an antenna pattern on a 
base material film, forms a concave hole in the connection terminal area of the 
antenna pattern concerned, and has the description which fits in and fills up only 
the concave hole part concerned with IC chip. Although it will equip with IC chip 
between connection terminal 11c and 12c like drawing 2 R> 2 when an antenna 
pattern is a patch antenna, printing with die length of one side precise with 
minute IC chip 1mm or less is needed. To this precision printing, screen-stencil, 
rubber stamp printing, etc. are desirable. A connection terminal 13 c room part is 
printed with a thin line, and it is made for wearing of minute IC chip of it to usually 
be attained from other perimeter parts in the case of the flat-surface coiled form 
pattern of drawing 3 (A). Also in this case, precision printing is needed. 



Simultaneously with an antenna pattern, pattern printing for a package and the 
above mentioned printing of the thermofusion nature resin layer 6 ( drawing 2 ) 
are also performed almost simultaneously. 

[0036] A heat embossing machine etc. performs formation of a concave hole by 
making into a key the reference mark printed to an antenna pattern and 
coincidence. Since FSA mounting technology is used for restoration of IC chip 
like the case where it mounts to a web material, it can carry out like the approach 
mentioned above. However, since it is the purpose to prepare one non-contact IC 
tag in the package object of a unit in the case of a package object, pack density 
is 1-100 pieces/m2. It becomes a number with little range of extent. It is the same 
as that of the IC chip mounting approach to a web material after the heat setting 
of IC chip to perform covering of a sealant film. 

[0037] Next, the ingredient used for this invention is explained. Barrier films, such 
as polyamides, such as polyester, such as covered carton paper, the paper 
board, an impregnated paper, PET, and PBT, an acrylic, nylon 6, and Nylon 66, 
and an inorganic vacuum evaporationo film, and EVOH, are used for the base 
material film of a package object. It is unthinkable that the carton paper which is 
not covered from the relation which performs restoration in a fluid, the paper 
board, and the usual papers are suitable. The layered product of polyolefines, 
such as PE and PP, or two or more sorts of those films, or a sheet can be used 
for a sealant film. Although the thickness of a base material or a sealant film can 
use 15-500 micrometers, 20-200 micrometers is more desirable from points, 
such as reinforcement, processing workability, and cost. 

[0038] Conductive ink is used for printing of an antenna pattern 1 1 and 12 grades, 
and it can print by offset, gravure, silk screen printing, etc. Conductive carbon, a 
graphite, silver dust and aluminum powder, or the ink that distributed these 
mixtures to the vehicle is used for conductive ink. Or although it becomes 
comparatively high-priced [ ink cost ] again, you may be transparent conductive 
ink which used what dissolved tin oxide, indium oxide, dope indium oxide (ITO), 
titanium oxide powder, and a 7,7,8,8-tetracyanoquinodimethane complex (TCNQ 



complex). The surface electrical resistance of an antenna pattern is the 
measured value by JISK691 1 , and is 106. Below omega/ ** can be applied, and it 
is 104 preferably. It is below omega/**, and the dependability of communication is 
raised. 

[0039] As a thermofusion nature resin layer, there are hot melt system resin, 
such as olefin systems, such as a copolymer of polyethylene or ethylene, and an 
acrylic acid (meta), an ethylene-vinyl acetate system copolymer, a polyamide 
system, a polyester system, a thermoplastic-elastomer system, and a reaction 
hot melt system, a wax, etc. 
[0040] 

[Example] (Example) With reference to drawing 1 , drawing 4 , and drawing 5 , 
the example of a package object with IC chip is explained. The polyethylene 
terephthalate (PET) film ("E-5102" by Toyobo Co., Ltd.) with a thickness [ of 40 
micrometers ] and a width of face of 300mm was used as the base material film, 
and gravure of the antenna patterns 11 and 12 of an electrostatic-coupling mold 
was carried out to this with conductive ink (the "carbon ink 5067" by Du Pont). It 
was made to be set to 1.4mm between connection terminal 11c and 12c. 
Furthermore, into the part (connection terminal area) which both antenna 
patterns 1 1 and 12 approach, the acrylic hot melt agent (thermofusion nature 
resin 6) was printed so that it might become the thickness of 2 micrometers, and 
the printing base material film was created into it. Next, between connection 
terminal 11c and 12c, one concave hole each was formed at intervals of 10cm on 
transit Rhine of a base material film using the thermoforming implement of the 
male and female mold which have the configuration concerned so that the shape 
of a rectangle whose base the front face of puncturing 4 is 1520x2040 
micrometers, and is 1200x1700 micrometers, and the depth might become the 
reverse truncation pyramid mold which is 200 micrometers. 
[0041] As a slurry for IC chip spreading, the thing which made 11. water distribute 
about 5000 IC chips was prepared. A front face has the shape of a rectangle 
which is 1200x1700 micrometers, and 1500x2000 micrometers and the base of 



the IC chip 2 concerned is [ thickness ] the things of a truncated pyramid mold 
configuration and a non-contact IC tag application which are 200 micrometers. 
The slurry which distributed this IC chip was injected from the dispenser 151 in 
the restoration tub of the drawing 5 illustration at said base material film plane. 
[0042] The base material film after IC chip restoration was heated, and the IC 
chip 2 was fixed to the base material by the thermofusion nature resin layer 6. 
Then, using the single EC machine, AC (anchor coat) agent ("A3210/A3075" by 
Takeda Chemical Industries, Ltd., 5% of solid content) was applied to IC tip side, 
after desiccation, it extruded with PE film (the "SKL film" by great Japan resin 
incorporated company) with a thickness of 40 micrometers, the lamination was 
performed, and the sealant film was produced by the extrusion PE("Myra Son 
16P" by Mitsui Chemicals, Inc.); extrusion thickness with a resin temperature [ C ] 
of 320 degrees of 20 micrometers. 

[0043] The configuration of the film with IC chip produced according to the 
above-mentioned process is table PET40micrometer/ antenna pattern printing / 
IC chip / AC/PE20 micrometer/PE film 40micrometer (flesh side). 
It became. 

[0044] The film with IC chip of an example was used and the wrapping for snack 
confectionery was produced. After recording predetermined data to the non- 
contact IC tag 10 as a point to be checked, when the informational read trial was 
performed using the BiStatix reader made from Motorola "WAVE" as a reader, 
the non-contact IC tag of all package objects was able to be read correctly, and 
was able to be carried out. In addition, although the filling factor of IC chip to a 
concave hole was 98%, it counts upon raising a filling factor by improvement of a 
process. 

[0045] Since the package object with IC chip of this invention can perform 
rewriting of data, it can perform various kinds of records, such as data of an 
outgoing-inspection result, an ingredients label and pull-date, a manufacturer 
name, and a ship date, and is suitable for circulation management of goods, and 
quality control. The package object of this invention can be applied to the carton 



which carries out the laminating not only of a soft package ingredient but the 

paper-film etc., and does not except a box-like package object. 

[0046] 

[Effect of the Invention] As mentioned above, according to the IC chip mounting 
approach to the web material of this invention, minute IC chip can be 
continuously mounted in a web material efficiently. Like before, since a non- 
contact IC tag label is not used for the package object with IC chip of this 
invention, it can make a manufacturing cost low. According to the manufacture 
approach of the package object with IC chip of this invention, the package object 
which has a non-contact IC tag function can be manufactured in large quantities 
by low cost. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of the package object with IC chip 
of this invention. 

[Drawing 2] It is drawing showing the relative-position relation between the 
connection terminal of an antenna pattern, and IC chip (or concave hole). 



[Drawing 3] An electromagnetic-induction mold antenna pattern is shown. 
[Drawing 4] It is the production-line Fig. which performs IC chip mounting to a 
web material. 

[Drawing 5] It is drawing showing IC chip restoration tub. 

[Drawing 6] It is the flow chart which shows the production process of a package 

object with IC chip. 

[Drawing 7] It is drawing showing the operation gestalt of the non-contact IC tag 
by the conventional method. 
[Description of Notations] 

1 Package Object with IC Chip 

1b A package base material, a base material film, a web material 

2 ICChip 

2b The pars basilaris ossis occipitalis of IC chip 

3 Sealant Film 

4 Concave Hole 

6 Thermofusion Nature Resin Layer 
10 Non-contact IC Tag 
1112 Antenna pattern 

13 Coiled Form Pattern 

14 Dipole Mold Pattern 

15 IC Chip Restoration Tub 
18 EC Machine 

20 IC Tag Label 

21 ICChip 
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^ffiftfe ic^^ioji.Ay^r- yaw ibcr 

1, l2tIC^^^2 0^#Lfc18jSfc*S. 
[0 0 04] ICf^7^2 0h(i. y'j3> 

ICf772l£7yft^7-yil, 12 

JimiZh ICf.y72 1 tffrlL^hSOTyx^ 
2 2, 2 3f«iOT|,l (07 (C) . >f y 

i St at i xj (fSM) ^'itffifflStU 

vixmmzmmx^&m&tffo&sm, i cf7/#* 

[0 0 0 5] 

? y ?-*?-1f s&*ffiffl §tLl>T^I><7)(4, 

ICf 7 T##:^ *7 x 7tffi jDljiS t3fiti 
Wtl£#ri>!»»^ ^ k izimtZb^t t>ii 
h. -7f. *7Xf«f«;lCf77^ 



c * ■noMAAUz^vmmmm^fmm i z^x%x 

V^S. #^¥9-120943^iL 

. i f 4*fflf It 5 , 284 , 186^ . 5 , 78 
3,856-^-. 5,904,545^ 6,274,508^-. 6,281,038^ 

(FSA=Fluidic Self Ass 

embly ) ifimt^tlX^h. 

[ 0 0 0 6 ] *HHg{i, i c yy yKiiam 

m£mm<v x o iz. mm i c ? ^^^#^4 s 

Wi^lWW-ttEf I Cf 7 T£Hlt LT#® 

« i c ^^ft#^gfls^igji3x msm £0^> ok-r 

[0007] 

WBSMlll ^x7W4t:MLT I C^-y 

ritmm- tumxfo ^, ( 1 ) ^ff-rs ? x 

tSUSrg^T I Cf77«, ^Stffi^-f Sim 

^M^-rsigt . ( 2 ) sa^x^m* . mie^ 

«0ICf-/T*«tlSi:, (3) ^^IC^-yTti 
itXSft*|^*-fl»I@i:, (4) ICf 7 7^L 
^^x7WOM?LgP^^^ffit^-7>- h 7 ^ JVA 

fM\<Dia--yrmmifm, ^zhh, t^h icf 7 7 
mmmx'foiKfo, wm&8im&< ictvritn 

[0008] ±IEISM*K^I>^toO*^HJ!OggO 

^2(4. m i c ^ ^Mtt&^-th i c^vr##-a 
y^tc 4 mm^tixa o . Sisryx 

-^/^_> Og^^(C}£|fri»fi^t(4 I C^>y7°^' 
I Cf77«L^IM7 -f /PAWimgP^-i-tf^ffl 

t y- 7 y b 7 ^l-a *j«[s siiTv^i,, ; t s: wm k 

■fl I C^-y7°#§ag#c, ICf77 

mi cfmmmttb. t^^mmv^za^xh 

lCf77«IL5:H. 

[0009] ±IE^Ii&ft?^l>^toO^0^ggO 
Hft<^8t^fcoT , ( 1 ) 7ttfri»SW7 ^ /l/At 

( 2 ) SM7 ^/^oryxT-^^-yogMS^fiM 
icf77««i m\mm&mi*mm& 
xmt. ( 3 ) snsw7 ^vas. mtm&. m tz 
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mvx mmiimzmsitzm?& 1 m i c*», 

M&tlTmt. (5) IC1-y7<7M&LiZmt7 4 
[0 0 10] 

*m^#- v y^k^M, mm-fh 7 < ^miz i c * 
t , #sm i c ? m. , mm ? < t tdi >- v tr 

y~?yh7j fo&zmmt & mmmmxh h . *n 

■£) mm&wtvh Lxmmmk^h* 
i o o 1 1 ] t-?*m&> i c+vrm&Mtk 
iz~D^xffisi$mimh-&. mm. *%mco i c 
i-vrmiim;<?>m**tw?s>z>. hi (a> ii, 

I Cf-.yT#^^#:l^iHlHf'fe^T, 01 (B) 
(4. HI (A) WA-AlCfe^t, &g*±fISW^ 
ICf7 TgP&^-f if ffiSTfc h . Jf^ffn^Wf 
mfcOiSfcfcl/CHjSl/O^. HlOiot, ic 
f77#^g*idiryfw-yi i . i 2# 
^ms^y^tJ; wj$tu wmry^i-^-y 
m&t&im. -t%h*>fflm?i ic 1 2 c rmz 

(i, mmixmm^m l ^mo^i^^T v ^ 

m^mM^-f. mmy 4 )i^mm^~hx$y^x 

[0 0 1 2] HI (B) <D£oiz. ^§g#cl(4. 
ffisK"fci>SW7 * /kt, 1 b htryr^ 
^-yi 1 , 1 2#Ep!IS;fu Sfiryf-^^^-yiT) 

SMS^ 11c, 12c r H 1tEfl7L4 SIWLrt 
fclCf-yT^tf^SfrO**. D0?L4t4. ffiMS^ 

lie, 1 2cm^\^Kfr-^izm^MiW{zm$L 

StiXY^ritmjtlVK HI (B) Ktstvt. ry 

f^^-yi 1 , 1 2«i c^yy°2<vTmiztxm 



LX 1 v^v ^ 1 cf 7 r^ffi^JSgp 2 b tits < J; 5 
/kA 1 b t vvb»9> !> MB\ 0 § iiT ^ !> i> o ElWJffiOf* 

(Di^xhtumm Dt"j,^tw-S7^3y^n 
mm? uvj* 1 b kcomizn^ m^L^Mmmmm 

[0013] S«7 a )VM> 1 b^mizmxztLXv^ 

i>cr>xfo->xi>&^\ >j?%< k m^ucommm^z 
ha. ^mmmmmmixmimzm^Lfz 1 c^>/ 
I6aicf7 rosii 2 b izmmzmx^tui. t ot- 

iotUK $>S^«H^L^^ItfiWS'v^EPS[Ji 

V\ SIICf77'2tTyft^7-yil, 12t 
(ciO. #»MIC^^1 0^«LTV^ o 
[0014] Hi ( b ) olffffiH^J; 5 *^0jo 1 

C f- «y Tft S 1 Tl±, ffl?L4 ^ I C f - >y 7° 2 B& 

( i c*vT2bWL4tfmmmz%ivz^m 

t ) , I C f - >y T2 (4 ^f!ffl?L4 |*3tt^f S ± 3 1 L 

^^ic^-yT!4. mzmmt&x 
o tstfttftti ^ ht L4 ftfc*^7 r 7 >f y ( i es 

50) S*fct<0T*S. I C^.y7°2(4H^ti4, HI 
(B) BrfflHiOiTfflW^t^TfcS^ iIIIJ2u 
fci£iI2 b i:T14H»*»l>^T\ HK^WtTffl 
?L4 tttS^- L^rV S . ICf772^A"7K 

( ) am;. mmtzJUM x tz ztcc i ^> 

[0015] i/i, I Cf77»iI^S»«tL, n 

o iz^tixx^ , mm^iEmmxhikr^y v 
mzmJttfotztiizm&&iiftmmtfX'Z%<% 
ht^xht. h-oth. icf77w£»t^i 

%&t><ntUmi<7>tt<?)ffitf.t>m&J;olzL. i 

C f - -y TCOm t m IV-$X Ltz^lZCOfr ( -Tjfitt 

fc-TS ) i 3 tc^(4\ ^Kfc i^±Tt*« 

[00 16] IC^-yT(4y | JaySffit^2»#;^ffM 

a, ?4 v>yLT$m?h%&\&. mm^inffmz 

Lip L . «/J^ icf77Jfiayf tflt^ 

{4. ?a yy^imm^m^^tumm^hsm^^ 

MWkVI C^--yT^^il(4. SS«#Hii^t^X-y 

tML1THffl(4^MS^^^H»t;^ 1 9 . HHfcfM 
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mmmmxfo & cox\ ict 7 7<7>^#«(4BTffi 

£U«T"S> 0 . #fcHftiM£gf t°5 S 7 t*J#Rfc 

[0017] icf 7 r^Eftltoash^ 5 7 b* J£K 
ffl?L4 1 I cf772«W«li^(: 
|5l-T"fc £ J; 0(4. m?L«iffl fc I Cf 7 7<7>£M<7>|i] 
t(4. 2-2 0° , t< (43-5° mSKfflrt^ 
&atf$)&<7)tf1&t L\>\ ZffmmzX 0 I Cf 77°<0 
PJ^^^ffiJt§ill.*^T&l». I Cf772«i 
Hffli4. ^-9yb7^;^3(;J; 9tt«$*rO*4£> 

y-7yb7^^3CJ:i5 S«7 a A^ommfiWk 

[0018] 7>-f He, 12 
c (dtfU I Cf77«A' 7 F#-7j^f#MS^II^ffi 

2 Kfcf LTWL4 ^ffM^I>fiait«oraM«fl^l. 
ItCW. 02(4, 7Vr-^*-y<9Sa0fff fc I 

c f >y r ( a fcj±im ) om&wm z*twc$> 

02 (A) (4, IEfl&?)*a\ H2 (B) (4. I Cf 
77 (i£(4D0?L) ^fiK^'-ftL^ffi^^tT^I.. 
02(B) T14 I C1-»/7<7)WjW''/ Y 2 p£\ 7*y 
rfv ^-712 fl fcm&t 5 75 T«#£ t £ <! <h £ 

[0019] fammzlt, ICf7 7<7)A '/F2p, 2 

p nSffgei l o l / 2 lil±(; , im^^DfiM tryft 

,^-y^f#MS^ He, i2c ^^wiMfc <rmm 

S . ^ £^ CIWJITjMO I Cf 7 7°<7)H2(4 , 1 
O/im-SmmimS* 1 ^, GflfL(4. WTtl5;ii 
m~ 2 . 5 m m^7)ftgff ST ITM^ S £ S . 
I Cf 7 7»h S (= L ^Lftgfif^' 
*ft£>*i*;:i:fc:2r4. =Sr*s, I Cf 7 7Vj/J/t-(4 1 0 
jum-1 000ju mgltl) & „ 
[0 0 20]77ft^7-711, 12fc*fLT[H]?L 
4^fiM^YtrC^ M*&LH<-r-6fc^»i. iCf- 
■y rwi 7 K2p, 2 p r^lS^HCM l/tl3£t 5£ 

vm^i-mm^i ic, 12c ^(ts^irfij 

02 (A) KiSWC, fcWY;fr|6j£ 
^SS?1 1 c , 1 2 c^M[^SS^itii(4\ EflfL 

7^M7JMiM^fti4/h§ <ffl«T'# ^EPY 
07Jft£^x77)7£fi 1 7Jftt LTTyf fv^-y££p 



£ £(43EJI Lfc3f|6i£ ^SSMSffi^T"feW4\ GQTL 
[00 2 1 ] 77ft^7-y(l 01, 020^7)4 

dttimfe^^-ytn^-r. 03^4 a c^^p 
* ( wmmm ) ^nni^s; ^->xfo^xi>£ 

V\ ff*&Sffl<tffg£(i. 0K 027)4 5fc2m=7> 
IIL^^vf 7^f f StEPUt 1 2 5 kH zOfifft; 
teffl-tS. M^#S^*l^i4. 03 (A) owm^A 

)VW^-y{!3- 5 6 MHz ) ^03 ( B) COXd 
W^-/H(UHF-SHFf) bt£h. 
[00 22 ] A"7fryft^, 01. m2(T)Xo 
lZ2frcOT>^ -r s^-ycDim Lti&fttf I Cf 7 7 

zm-tmm-H&i u-, 12c ^i^-t/c 
y^-y^^t 1 cf ^rcnmwmTmm^tih 

i)K 03 (A) (?)£olzuA)VW^~yl 

c 1 3 ctLxmiiA itimhz\btfx%h» 03 
(b) wj#->im^?->i 4<?»a&*>mKb*> 

X . gS^S^ 14c, 14c ^Cffl?L4 ^ISltS i 
*«f § I) . Dfl?L4 C(4 ICf772 **tK^r s cox I c 

f 7 rcommamt^ ixhxw v t mi 

4izMLXimLtit tdm% L fcSSBi^^K f: £ 

[ 0 0 2 3 ] Ml«7im<?) I Cf 77 

vt fMB-r S . 04 (4 . ^ x I 
C f >y 7°Hg^ft 3 >f >mXfo & . A 7 ^- 

^ y 7f-7Wfflt^7x7'ffl 1 b 
olSfeLmtL4*:Bb!cL . SJimtLl^l:: I Cf 7 7 2 * 
ICf 772^^tf , 7x7^ffit>' 
-7>f7< ;l A 3 Sr SS-t S -S^SSJS^ -f 72r/FL 
TV^. fc^t. *%BJ!i4^T^Xli^iiML/-C7^y 
Tlf5Clt&gfri:t-|>iW(45rVW\ M^(4\ I 
Cf77Mt E C TM^WlTMXAi 0 tTjtfcott 

[0 0 24] 04teiSWt, xy#'XXgT14, 0^L 
5ux7#'7lf(;j; 07x7'WSl b^\DflTL4^ffM 

■ts . ^Mf4^±i^(4-sr B iPiTis(ti>^^a^T"fe 

IS(tS d t 0 . HflfL<7)«^(4^Wt^$^l> I 

c f 7 7^J¥^^§ t . mmms. i c f 7 7 

wx°y s 7 Ym^mxhtiimmmmmz^h^tzm 
wzztz. mnm%<7) 1 cf 77(415^(41 o^m-3 

00/z mgST"fe o T . ^HM«(4 . 10^m- 
5 m m^fSEOiSSIb" 7i7 K^^T) h @ 

Wti 0#ftilff7«fc 0¥H^ff7«. ^t-ri. ; 
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mm c?7*tt&mmjm<&9&\*, m?mr> 
f - y ^ famrnz i o ffl?*<mwtir¥&£mm 

[oo25] i a-vrm^xmxn, \mumz i c 

ma-ti i ci-'yTMrnum ( f s ah§d &m^t>ti 

I Cf 7 7°3t«ffi 1 5 fltfrifoflS . I Cf 7 TiiXfE 
7 x /^^Cffi^-S 5 >f y±fco#ffi#l LTH 

n 1 lo'o^^ti, z. t tfmrn ktz&ft. mum 

£ i: t# 4 . ft#tf>*£fi, I C 

R-rsimfcStfKf&H-, i cf ^t^^em^ 

-fn^ £ , ^ISCflTLl^I 1 C * - y r^ifeH" S ± 

dizrti. 

[0 0 26] ffll^tl&iiftii, **1i«^tfffiffl$ 
7°7Xf -y ? 7 4 /PAC^ffltf, **0^*tffiffl-t 

■ts I cf >y7V>#Ji, a^K^^fcJSKiOiHSf 
•f £#g#£>&#, mS&2< LiifJ* I Cf 7 7" 
(±, ^x7W^112ttITM^ J; attfil 

sfe 5 ; t #t # 5 . Qimmzmm i 

C ? LTHg-f 4*1^(4 , 7 x 7'Wft^ 1 m2 \,ZM 

Lx,)m\ ffliiUi- 1 o o mvxfcDmmz^z, „ 

[0 0 2 7] I Cf y7£#ifcLfclfitt#, ICf77 

ttmrnmizmi Lwmt s #n w x » s» 

[ 0 0 2 8 ] 7 x 7"»4^ii^ £, § I # ££5 § fit « 

v^^ji^^i^t-s^^&s » zcofzmzit 
77 y. 7^]y-^m^mmm^mzx^ 

W5r I cf >y7V)i£T, &££ffl»3tf£#[mrtfc 
(c J; OS 'Ml* & 1 : r ^itt l> I i httt 



[0029] i cj-vT£\mLftiz-mmzmm~titz 
comizmjLLtimmmmmme mi) znmtx 

[00 30 ] ECIgTli. ^x7lSty-7yb7 
•y 7li7 x 7SWfc »MS^t^tff & LWmizm 

i 7 fiAtmtitz ^mmttz o . t^]^ 

IIIW^Kt^ti ; 4tl^ icf 

7Xh^-y 3 yn-^- (EC) «^%^*^LT 
7x7'«f4lb^ML/i^Uxf~yy (^—5 
yh7^;l/A) 3^*S[«-fSi»^i±, ECill8^d' 
An-m4-77n-^18 1 fife 1 /ffl 1 
b^ffif&L, T^M 1 8 3*^M^Ux^uy*ffL 
ffi t . V x 7W4i: fgffl^ U x^ u y^)-#:^7 ^ 
*A»n-n/T*5fn/n-;H 82K#P£ELt«lt 
So ;<0I6, ^n-;MI/&^7 ^^A3b^ffi^LT 

C ^ >y 7° 2 *WLl*l^^ t X \ *h <7)X\ IO-y?2 
tfj-)VU-)l 1 8 2fflt11ft4 ± 0 t^g$fLT^T 

[00 3 1 ] y-7y>7^^7i^-fMH 
Tii, EC Y-fr&h -6 ^ 

;^j;^(:Uy-7y b7^^A^'MS§^i 
fc^tK-Ctt , I C 7^ >/ 7° 2 tt^g L/i«FJt & "9,-5-^ 

^^Sia^dttt^r^. ICf77JI^U^ 
x7'ffl(l #SttIC^/f#mffl^!^\ # 
«4^»f*«S. U Tr-7\ S^fflr ^ X7u^ ^ 

[0032] H5{±. I Cf 7 7°7ti»M Z^ttmmX 

hh. icf -yT7t«Mi 5(4. tfyxttzimmr? 
a. x7y-T*iH#£S(7£^fc^Wfco#a^7°7 

7L4 £ ?BM 7 x 7W4 1 b ^ SK#ctfj t^ff § ^rl> „ 

^X. f ^^yt- 1 5 l 1 Cf 77^tLfc 
,X 5- >J— 7'^B (Cig-f X o iz I X U h . 7 x 7W 



(7) 003-229456 (P2 0 0 3-OD5 6 



mmmi&z? v-nmiz. 1 mm s e C frt>& 

1 0 0 Omm/s e c^XhhtK ^ x 7W4<7)$BI 

mm*? i cf77«jii, i cw*7ii>t> 
comimm^mmLxmmzmm-thcoiimtLw i 

C f -y 7°3t«M 1 5 i: U h %b 

[0 0 33] I Cf 7 7°?t«ffi 1 5 if -CJiEULt I C f 

■yT2^^§^T^i»-fS tftt, #MlCf77 
£ffijlfc^T^££^* 7 x 7't3iSW% 

tX I Cf .y7V)tfe^^T£f£jt$tfl>o ^x7«S 

[0 0 34] 5 Hi, *°yTl 5 2iP 

£ 2: #-C# 4 . r 4 X^y-f- 1 5 1 tftffeSSfl- 
li, ffl?L^M^7^>-t5fii^W4*§-y:l.. loco 

4. imtlK^L=5rU I Cf »/7i;8©ftfcJ: DJd 
a$tiT^x7^MH^}f firiE^J; 
3SflKJSTS^S«lffi*lftft?tS^. STU: I Cf 7 

( n ? m ) z m i x mm zmmz-tXTj z<\>-<>-- 
l 5 i itrnt. men s^tksi ( H 2 ) 
(o 2 ) , (n 2 ) hhvAirn 
dy^)^m?mmi}^itK>Titm^xm£t 

[ 0 0 3 5 ] 0 6 (i. I Cf 7 Tff # a^ft^SiiXlS 
^fyn-ft-htlig. I Cf >y7°tt#^§tis<7) 

SSSii . 7 x ~m®w> i cf 7 7^r*rs$-fflffl-ts 

iw\ SW7^Afc7*>-ff^--y£EpfilJU S 
|gr> ff/^-> com^^UiUU^*- JIMI . "ill 
GflfLlr^^; I Cf v7Z&&LX1E»tzmit:li 

•tt. ryftA^-y^^/f rvf f^^-(±. H 

2C0J; 5 tff^^l 1 c , 12cHtI Cf 77Jg 
*f S c\ k iz% h #\ -IWI?* 5 1 m mEtTWtt/hfc 
I Cf *t^SWJ^£«&4 0 strain fl® 

epsijtiix ? u - y ? y rmmt>m t 

U\ 123 (A) <&mx4 }],ftrt?-y<7tfb&* ffifc 

0JL.TM/h^ I Cf 7 7°c0^*^^t &4 J 5 fcrf 
§ « £ i> ffttt&lfflft&S i & h , r > f f .' s 9 - 

y > nmz . hh\ mmtk i x %Mm?>m$immi 



Ltzmmmmtmme 02) vmmi?* 
[0036] \mjmmi. Ty^-t^9~y tmmz 

IZXtOfto* ICf .y7-<D^t(i. ^x7'fflMg 

tt*ai: mmzfi oz\t h „ stfc* t . ^g#cco 
^■(i. ijifico^s#:t i fflo^SM i c ? ywih 
z\ttfsmx$)Z>fztsb. jtm^mi. 1-1 ooi/m 

2 Se^KBB^^v^ii^S. ICfyTco^ElS 

ft. J'— 5 y b 7 ^ >uAcomm%ft o toii7 x 7Wfi^ 

c 7 ) I Cf 7 T^g^S fc h . 

BH-fS. fig#ccoS«7^;^ta, SSL/i^-hy 

ffi^-SIK. fHI^Sffi, PET^PBTWJXXf 

/I/. r^U/k f^ny6. f ^ny6 6^cd^UTS 

ztix \m^-h y j m>m&. mnmrnimtytte 

#i^=5rv\ y-7yb7^;t-At(iPE^PP^co 

y-h(DWMmmmx^i, m^^y-yyvy 4>v 

X#*tt, r?^h^£0^4 2 0-2 0 0//m^'j;DSf 

[0038] ryffA7-y 1 1 , l 2m<r>m\\z\i 
mnn4y*itmix, xy^vh, ry^r, yjv 
9*9v - y mm\iz wait % h . w*tt>f y^ 

hh\mttz. a y*3xhmmt% 
mm. WtfyWJ*. F-7M^y'7A 

(I TO) , Wtfti-fy®^ 7, 7, 8, 8-Th? 
y7^/W^g* (TCNQlfSft) £^S?L^t 

f fy^-yo^ffiffiK(±, J i SK6 9 l l tisai 

7EfflT\ 1 0 6 £2/ □HT^'jlfflT'^, if S L<(il o 

[00 39 ] ii^littflflgJit LXli. ^yxf yy t 
L<«ixf yyfc (pt^) r^U/H!i:WftS^|s*i:* 
^1/7-fyl, xf uy-ftKt*^/i^ytfi-£#, *° 

[0040] 

[»fi^J] (HJt^iJ) HI 5 St#BrLT, I 

C f -/ 7°#§ ^#c^»tM^I^B^I> . 4 0 n 
m. t@3 0 Ommo^Uxf yyf yy^-y-b (PE 
T ) 7 ^ /L-A (m#fe»fft ^ttS r E - 5 1 0 2 j ) 

^a«7 * /k^fc u ;<icittt^ y^r (f^ya 

M r#-*>^ ydf 5 0 6 7 j ) tiftM^ryf 
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11, 12^7 t*7l$J8ILfc. m§iWt l 
lc, 12c|f(2, 1. 4mm^^J;a^L5to 

t, WjoryTi-w-y i i , i 2£«-f&gi^- 

6K 6 ) £ 2 u m 5 ± d fcEWBI LX WM 
7^/^JMU% »:JISffifllc 12cS 
, Hf§?L4 OUffi^' 1520X2040// j£jB** 1 
200X 1 700/; m«®Btt 2 0 0 u mCOM 

fcttSO!MJJl£fflUTSW7 ^A^fi^-f y± 
t . 1 0 c mmPBT"# 1 ffl«Efl?LS:ffM Lfc . 
[0 04 1 ] ICf77lfflX7'J-at. ICf 
v7*5000ffl*lU >y Wl^#£#tfcS-£fc&«9£ 
JMILfc. SIS I Cf .y7°2i±, $mWl 5 0 0X20 
OOxim, SH^' 1200X1700// m<7rf&&VtX\ 
2 0 0 // m<7)igslb°5 5 -y b'SIJ&R, I C 

v-i, m5®^<vftmmwz&^x . mumy^i 

Altf X'Of- 1 5 1 a^RSttLfc. 

[0042] i cf 7 r%mmm\-7 4 n^m^ 1 
xmmmsmmeizx 0 1 c*y72zmnz®feL 

fc. *<tfk. yy^ECl^UT, ICf-y7°fIt 

Ac(7^-3-b)ffl (mmmshxmm^^m 

rA3 2 10/A30 7 5j , @^*5%) £&fcU 

mm . mms. 3 2 0 0 c m t p e ( 

^ttiri7Vyi6Pj ) itfajUP^Ojumfc 
J¥^4 0/imOPE7^1-A (*B»§»*Mh 
irSKL7^;^j ) fcffmt^S^-v-gy^ff 

[0043] ±IEOXgt «t 0 MS L , ICf 7 7tt 

m) PET4 0 J um/7yft^7-yWj/ICf 
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(54) MANUFACTURING METHOD OF SURFACE ACOUSTIC WAVE DEVICE 
AND MULTI-CHAMFER BASE BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a surface 
acoustic wave device with high reliability of a resin sealed package. 
SOLUTION: A plurality of chips on which surface acoustic wave elements are 
formed are prepared, a plurality of the chips are electrically and mechanically 
connected on a main surface of a planar base board part, a ring-shaped frame 
that surrounds around a plurality of the chips is arranged on the main surface of 
the base board part, a plurality of the chips are sealed by seal resin having 
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fluidity and the seal resin and the base board part are made into individual 
fragments by every chip. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more chips with which the surface acoustic element was formed 
are prepared. Said two or more chips It connects electrically and mechanically on 
the main front face of the plate-like base substrate section. On the main front 
face of said base substrate section The manufacture approach of the surface 
acoustic wave equipment characterized by arranging the frame of the shape of a 
ring which encloses the perimeter of two or more of said chips, closing said two 
or more chips by the closure resin which has a fluidity, and piece[ of an 
individual ]-izing said closure resin and said base substrate section for said every 
chip. 

[Claim 2] Prepare two or more chips with which the surface acoustic element was 
formed, and the multiple picking base substrate which has the frame of the shape 
of a ring arranged on the main front face of the plate-like base substrate section 
and the base substrate section concerned is prepared. Said two or more chips 
are connected electrically and mechanically on said main front face of said base 
substrate section inside said frame. The manufacture approach of the surface 
acoustic wave equipment characterized by closing said two or more chips by the 
closure resin which has a fluidity, and piece[ of an individual ]-izing said closure 
resin and said base substrate section for said every chip. 
[Claim 3] The inner circumference of said frame is the manufacture approach of 
surface acoustic wave equipment claim 1 characterized by being arranged by 
one chip from the edge of said chip of the outermost periphery before an outside, 
and given in claim 2 any 1 term. 

[Claim 4] The height of said frame is the manufacture approach of surface 
acoustic wave equipment claim 1 characterized by being higher than the height 
of said chip connected to said base substrate section 50 micrometers or more, 
and given in claim 2 any 1 term. 



[Claim 5] It is the manufacture approach of surface acoustic wave equipment 
claim 1 characterized by being piercing said closure resin and said base 
substrate section using a razor-like cutting edge, and given in claim 2 any 1 term 
to piece[ of an individual ]-ize said closure resin and said base substrate section 
for said every chip. 

[Claim 6] The manufacture approach of surface acoustic wave equipment claim 1 
characterized by closing said two or more chips in a reduced pressure ambient 
atmosphere, and given in claim 2 any 1 term. 

[Claim 7] Said closure resin is the manufacture approach of surface acoustic 
wave equipment claim 1 characterized by having a transparent layer at least in a 
part, and given in claim 2 any 1 term. 

[Claim 8] The multiple picking base substrate characterized by having the frame 
of the shape of a ring which encloses the perimeter of two or more of said chips 
arranged on the main front face of the plate-like base substrate section to which 
two or more chips with which the surface acoustic element was formed are 
connected electrically and mechanically, and the base substrate section 
concerned. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with the manufacture 
approach of surface acoustic wave equipment, and a multiple picking base 
substrate, and relates to the manufacture approach of the surface acoustic wave 
equipment using the multiple picking base substrate for carrying out the resin 
seal of two or more chips to coincidence especially. 
[0002] 

[Description of the Prior Art] In recent years, surface acoustic wave equipment is 
broadly used as components, such as a filter in the electronic equipment which 
uses an electric wave, the delay line, and an oscillator. In fields, such as mobile 
communications, the miniaturization and high-reliability-izing of electronic 
equipment which are used are required, and there is the same demand also to 
surface acoustic wave equipment. 

[0003] Conventional surface acoustic wave equipment adopts flip-chip-bonding 
structure and resin seal structure in order to reply to the demand of this 
miniaturization. Moreover, the manufacture approach which carries out bonding 
of two or more chips on one base substrate, and carries out a resin seal to 
coincidence from viewpoints, such as productive efficiency, is adopted. 
[0004] As shown in drawing 5 (a), two or more chips 26 with which the surface 
acoustic element was formed are connected electrically and mechanically on the 
base substrate 27 of multiple picking through a bump. And two or more chips 26 
are closed to coincidence with closure resin 29 by pressing against two or more 
chips 26 the closure resin 29 of the shape of a sheet which has a fluidity. Surface 
acoustic wave equipment is manufactured by piecef of an individual ]-izing the 
closure resin 29 which applies and stiffened heat, and the base substrate 27 of 
multiple picking. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the surface-acoustic-waves 



equipment manufactured by the above-mentioned approach is cheap and it is 
rich in mass production method, the dependability of a resin seal package is low 
and it has the problem that the incidence rate of the poor closure is high. 
[0006] Since closure resin 29 has a fluidity, before carrying out heat curing, some 
closure resin 29 will flow and it will fall from the periphery of the multiple picking 
base substrate 27. That is, as shown in drawing 5 (b), sufficient resin 29 has 
stopped at the upper part of chip 26a located in the center of the multiple picking 
base substrate 27. However, the resin 29 which should stop at the upper part of 
chip 26b located in the outermost periphery will flow and fall from the multiple 
picking base substrate 27. Therefore, the thickness of the closure resin 29 
formed in the periphery section of the multiple picking base substrate 27 will 
become thin compared with it of a center section. Furthermore, a part of upper 
part of chip 26b located in the outermost periphery may be exposed. 
[0007] Accomplishing this invention in order to solve the trouble of such a 
conventional technique, the purpose is offering the manufacture approach of 
surface acoustic wave equipment with the high dependability of a resin seal 
package, and a multiple picking base substrate. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the 1st description of this invention Prepare two or more chips with which the 
surface acoustic element was formed, and two or more chips are connected 
electrically and mechanically on the main front face of the plate-like base 
substrate section. It is the manufacture approach of the surface acoustic wave 
equipment which arranges the frame of the shape of a ring which encloses the 
perimeter of two or more chips, closes two or more chips by the closure resin 
which has a fluidity, and piece[ of an individual ]-izes closure resin and the base 
substrate section for every chip on the main front face of the base substrate 
section. 

[0009] The 2nd description of this invention prepares two or more chips with 
which the surface acoustic element was formed, respectively. The multiple 



picking base substrate which has the frame of the shape of a ring arranged on 
the main front face of the plate-like base substrate section and the base 
substrate section is prepared. It is the manufacture approach of the surface 
acoustic wave equipment which connects two or more chips electrically and 
mechanically on the main front face of the base substrate section inside a frame, 
closes two or more chips by the closure resin which has a fluidity, and piece[ of 
an individual ]-izes closure resin and the base substrate section for every chip. 
[0010] According to the description of this invention, a frame can suppress that 
closure resin flows and falls from the base substrate section. Therefore, the 
thickness of the closure resin formed in the upper part of the chip located in the 
outermost periphery is maintainable on a par with it of a chip which is located in 
the center. 

[0011] As for the inner circumference of a frame, in the description of this 
invention, it is desirable to be arranged by one chip from the edge of the chip of 
the outermost periphery before an outside. When this has a not much large 
distance from the edge of the chip of the inner circumference of a frame, and the 
outermost periphery, it is because it is hard coming to make thickness of the 
closure resin formed in the upper part of the chip located in the outermost 
periphery by the flow of the closure resin to an outside [ edge / of the chip of the 
outermost periphery at the time of the closure ] becoming large into it of a chip 
and the EQC which are located in a center section. However, if a sufficiently 
bigger thing (large thing) than the magnitude of the whole chip located in the 
outermost periphery in the magnitude of the closure resin in front of the closure is 
used, the effectiveness of only a frame is also enough, but it is not desirable on 
industry in order to use many closure resin which is not contributed to the closure 
of a chip. From said reason, distance from the edge of the chip of the inner 
circumference of a desirable frame and the outermost periphery was made 
desirable [ being arranged by one chip before an outside ]. 
[0012] Moreover, it is more desirable than the height of the chip for which the 
height of a frame was connected to the base substrate section to make it high 50 



micrometers or more. This is because it becomes possible to prevent enough 
exsorption of the outside the limit of the closure resin at the time of the closure. 
[0013] Furthermore, as for piece[ of an individual ]-izing closure resin and the 
base substrate section for every chip, it is desirable that it is piercing closure 
resin and the base substrate section using a razor-like cutting edge. This is 
because it becomes possible cutting and to piece[ of an individual ]-ize, without 
applying excessive stress to a chip with a precision sufficient [ closure resin and 
a base substrate ]. 

[0014] Furthermore, in a reduced pressure ambient atmosphere, it is desirable to 
close two or more chips. This is because it becomes possible to obtain sufficient 
closure since the space section formed between a chip and a base substrate 
after the closure can be closed in a reduced pressure ambient atmosphere, and 
to prevent property degradation of a chip while preventing generating of a void. 
[0015] Furthermore, as for closure resin, it is desirable to have a transparent 
layer at least in a part. If this has the transparent layer to closure resin, in case it 
will inspect a chip, **, etc. of the chip by which the closure was carried out or will 
perform failure analysis, it is because internal observation becomes easy. 
[0016] The 3rd description of this invention is the multiple picking base substrate 
which has the frame of the shape of a ring which encloses the perimeter of two or 
more chips arranged on the main front face of the plate-like base substrate 
section to which two or more chips with which the surface acoustic element was 
formed are connected electrically and mechanically, and the base substrate 
section. 
[0017] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of 
operation of this invention is explained below. In the publication of a drawing, the 
sign identically the same into a similar part or similar is attached. However, a 
drawing is typical and it should care about that the ratio of the relation between 
the thickness of a layer and width of face and the thickness of each class etc. 
differs from an actual thing. Moreover, of course, the part from which the relation 



and the ratio of a mutual dimension differ also in between drawings is contained. 
[0018] As shown in drawing 1 (a), the surface acoustic wave equipment 
concerning the gestalt of operation of this invention has the chip 6 which has the 
ctenidium electrode 5 at least and the closure resin 3 which closes a chip 6 
arranged above the plate-like base substrate section 4 and the plate-like base 
substrate section 4, and two or more projection electrodes 2 which connect 
between chips 6 with the base substrate section 4 electrically and mechanically, 
a chip 6 - the base substrate 4 - it is mostly arranged in the center. 
[0019] As shown in drawing 1 (b) of the cutting plane cut in the A-A' cross section 
of drawing 1 (a), the projection electrode 2 has been arranged between the base 
substrate section 4 and a chip 6, and has connected both. Closure resin 3 is 
arranged also on the top face of a chip 6, and its side face. 
[0020] Closure resin 3 has the function to protect a chip 6 from environmental 
stress and mechanical stress. As closure resin 3, for example, polyimide resin, a 
PP/EPR system polymer alloy (PP/Ethylene Propylene Rubber Blend), TEX (the 
Tonen Chemical, Inc. make, polyolefine system TPE (Polyolefine Thermoplastic 
Elastomer)), Tough PUREN (the Asahi Chemical Co., Ltd. make, SBS (Styrene- 
Butadiene-Styrene Block Copolymer)), MAKUSUROIA (Japan Synthetic Rubber 
Co., Ltd. make) and X-9 (the Unitika, Ltd. make -) Macromolecule system 
ingredients, such as PA/PAR (PA/Polyarylate) and TENAKKU (the Asahi 
Chemical Co., Ltd. make, POM/TPU (POM/Thermoplastic Polyurethane)), can be 
used. In the gestalt of operation, resin transparent and colorless as closure resin 
3 is used. 

[0021] The flexible substrate made from one or more giant-molecule system 
ingredients chosen from a ceramic substrate or bismaleimide triazine, polyimide 
(BT resin), polyimide, and polyphenylene ether as the base substrate section 4 
can be used. Moreover, although Au bump who uses gold (Au) as a principal 
component as a projection electrode 2 is used, it is also possible to use the 
pewter ball of a tin-lead (SnPb) system instead of Au bump. Although the 
thickness of the base substrate section 4 is not specified at all if it has required 



reinforcement, it is desirable that they are 100 thru/or 200 micrometers. In the 
gestalt of operation, as the base substrate section 4, if it is BT resin with a 
thickness of 180 micrometers, the flexible substrate which changes is used. 
[0022] The surface acoustic element which has the piezoelectric substrate 1 and 
a metal membrane pattern containing the ctenidium electrode 5 formed on the 
principal plane of the piezoelectric substrate 1 is formed in the chip 6. Moreover, 
the metal membrane pattern is formed on the principal plane which counters the 
base substrate section 4 of the piezoelectric substrate 1. That is, surface 
acoustic wave equipment has flip-chip-bonding structure. Although the ctenidium 
electrode 5 omits illustration, it is a metal electrode which has the flat-surface 
configuration of the shape of two or more ctenidium of gearing mutually. A 
surface acoustic wave (SAW) is excited and detected by the ctenidium electrode 
5. An electrical signal is impressed to the input INTADEJITARU transducer of the 
ctenidium electrode 5, this is changed into a surface acoustic wave, and the 
piezoelectric substrate 1 top is made to transmit. The surface acoustic wave 
which furthermore reached the output INTADEJITARU transducer of another 
ctenidium electrode 5 is again changed into an electrical signal, and can be taken 
out outside. The metal used as the ingredient of the ctenidium electrode 5 
consists of an alloy which uses aluminum (aluminum) or aluminum as a principal 
component. In the case of the latter, copper (Cu), silicon (Si), etc. can be used as 
an additive. In addition, the reflector for reflecting the electrode pad connected to 
the projection electrode 2 other than the ctenidium electrode 5 and a surface 
acoustic wave etc. is contained in a metal membrane pattern. 
[0023] The electrical signal impressed to an input INTADEJITARU transducer 
and the electrical signal again transformed into the electrical signal by the output 
INTADEJITARU transducer are inputted from the base substrate section 4 
through the projection electrode 2, respectively, or is outputted to the base 
substrate section 4. Although illustration was omitted, wiring connected mutually 
is formed also in the front rear face of the base substrate section 4, and 
transmission and reception of an electrical signal are performed through this 



wiring. Moreover, closure resin 3 is not arranged around the ctenidium electrode 
5. The hollow field is formed in the active area of a chip 6 in which the ctenidium 
electrode 5 was formed. This is for enabling it to perform normally the 
propagation on excitation of the surface acoustic wave by the ctenidium 
electrode 5, detection, and the piezoelectric substrate 1 of a surface acoustic 
wave. 

[0024] As a piezoelectric substrate 1, the single crystal substrate which consists 
of lithium tantalate (LiTa03), lithium niobate (LiNb03), a barium acid lithium 
substrate (LiB 407), sapphire, or a quartz watch (Si02) can be used. Or it is also 
possible to replace with these single crystal substrates and to use the 
electrostrictive ceramics substrate which consists of lead titanate (PbTi03), 
titanic-acid lead zirconate (PbZrTi03 (PZT)), or these solid solutions. 
[0025] The surface acoustic wave equipment shown in drawing 1 (a) and (b) can 
be manufactured with the procedure shown in the following shown as an 
example. 

[0026] (b) First, as shown in drawing 2 (a), form the metal membrane of about 
100nm of thickness numbers on the piezoelectric wafer-like substrate 1. The 
resist film is formed on this metal membrane, and the resist film is exposed and 
developed by the photolithography method, and this resist film - a mask - 
carrying out - a metal membrane - reactive ion etching (RIE) - it etches 
alternatively by law and the metal membrane pattern containing the ctenidium 
electrode 5 is formed, membrane formation of a metal membrane - metal 
vacuum deposition, the sputtering method, and chemical vapor growth (CVD) -- 
law can be used. 

[0027] (b) Next, as shown in drawing 2 (b), on the electrode pad of a metal 
membrane pattern, use bump bonding equipment and form the projection 
electrode 2. 

[0028] (c) Next, as shown in drawing 2 (c), use dicing equipment and 
manufacture cutting 6, i.e., the chip which it piece[ of an individual ]-izes and is 
plurality, for every surface acoustic element for the piezoelectric wafer-like 



substrate 1. 

[0029] (d) Next, as shown in drawing 3 (b) of the cutting plane cut in the B-B' 
cross section of drawing 3 (a) and drawing 3 (a), prepare many picking base 
substrates (7 8). It has the frame 8 of the shape of a ring which encloses the 
perimeter of two or more chips 6 arranged on the main front face of the plate-like 
base substrate section 7 connected electrically [ a picking base substrate (7 8) / 
two or more chips 6 ] and mechanically and the base substrate section 7. 
[ much ] Here, two or more "base substrate sections 4" which "the base substrate 
section 7" showed the substrate for taking much surface acoustic wave 
equipments, and was shown in drawing 1 (a) and (b) is really formed 
continuously. Therefore, thickness and an ingredient are the same as the base 
substrate section 4. 

[0030] The inner circumference of a frame 8 is arranged in the location separated 
from the edge (mounting area of two or more chips 6) of the chip 6 of the 
outermost periphery 1mm outside. As for the inner circumference of a frame 8, it 
is desirable to be arranged by one chip from the edge of the chip 6 of the 
outermost periphery before an outside. The height of a frame 8 is 500 
micrometers and width of face is 10mm. Many picking base substrates (7 8) are 
created by carrying out the laminating of the base substrate section 7 and the 
frame 8, and pasting up. 

[0031] (e) Next, connect two or more chips 1 through the projection electrode 2 
using flip-chip-bonding equipment on a multiple picking base substrate (7 8). 
Here, about 400 chips 6 are connected on one multiple picking base substrate (7 
8). Specifically, both are joined by impressing a supersonic wave to the 
projection electrode 2 and the base substrate section 7 at the same time it 
presses a chip 6 by the predetermined pressure to the main front face of the 
base substrate section 7. A chip 6 and the base substrate section 7 are 
connected electrically and mechanically through the projection electrode 2. As for 
the height (500 micrometers) of a frame 8, it is desirable to set up suitably by the 
thing according to the height of the connected chip 6. Specifically, it is more 



desirable than the height of the chip 6 for which the height of a frame 8 was 
connected to the base substrate section 7 to set up highly 50 micrometers or 
more. In addition, as mentioned above, the chip 6 of the outermost periphery is 
arranged in the location separated from the inner circumference of a frame 8 
1mm to the inside. 

[0032] (**) Next, as shown in drawing 4 (a), close to coincidence two or more 
chips 6 by the closure resin 3 which has a fluidity in a reduced pressure ambient 
atmosphere. Specifically, sheet-like closure resin 3 is arranged after a chip 6. 
And the force is applied so that closure resin 3 and the base substrate section 7 
may be inserted, and heat is applied to closure resin 3 at coincidence. Closure 
resin 3 enters the clearance between the adjoining chips 6, and the side face can 
also be covered and surrounded with closure resin 3 only after a chip 6. Since 
closure resin 3 contains a heat-curing component, it is hardened with the applied 
heat. Thus, two or more chips 6 can be closed to coincidence with closure resin 3. 
[0033] In addition, sheet-like closure resin 3 becomes possible [ preventing more 
generating of the void of chip 6 side face after the closure as it is not the 
magnitude of the mounting area of a chip 6 but is the magnitude of extent 
concerning the upper part of a frame ], and is desirable. 
[0034] Here, closure resin 3 has an adhesive property, the height (500 
micrometers) of a frame - until - the height of closure resin 3 can be set to 500 
micrometers uniform about all the chips 6 by pressing closure resin 3 using 
predetermined metal mold. Therefore, the base substrate section 7 and the 
whole closure resin 3 thickness are set to 680 micrometers. 
[0035] in the above-mentioned example, as closure resin 3 before closure 
processing, although the sheet-like thing was used, it is possible not only this but 
to harden a top face after arranging resin with a fluidity in [ whole ] a frame 8, 
according to the height of a frame, by a squeegee etc., the side and after it is 
alike and carrying out, and to close two or more chips 6 to coincidence with 
closure resin 3. 

[0036] (**) - finally, as shown in drawing 4 (b), the base substrate section 7 and 



closure resin 3 are piece[ of an individual ]-ized every chip 6. Here, it piece[ of an 
individual ]-izes by pressing a razor-like cutting edge against closure resin 3 or 
the base substrate section 7, and piercing with a press. Of course, dicing may be 
carried out using rotary teeth (dicing blade). The surface acoustic wave 
equipment shown in drawing 1 (a) and (b) can be manufactured through the 
above procedure. 

[0037] As explained above, according to the gestalt of operation of this invention, 
a frame 8 can suppress that closure resin 3 flows and falls from the base 
substrate section 7. Therefore, the thickness of the closure resin 3 formed in the 
upper part of the chip 6 located in the outermost periphery is maintainable on a 
par with it of a chip 6 which is located in the center. 
[0038] moreover, while it prevents the outflow of closure resin 3, a frame 8 
suppresses escaping outside, and the force of joining closure resin 3 can boil 
resin seal nature markedly, and can improve. Moreover, it can suppress that a 
void occurs inside closure resin 3 by performing a resin seal in a reduced 
pressure ambient atmosphere. 

[0039] Furthermore, it becomes possible by pressing closure resin 3 to the height 
of a frame 8 to control the thickness of closure resin 3 by the height of a frame 8 
to homogeneity about two or more chips 6. 

[0040] Furthermore, the mechanical strength of the base substrate section 7 
increases by forming a frame 8 in the periphery of the base substrate section 7. 
Therefore, thickness of the base substrate section 7 can be made thin. For 
example, by forming a frame 8 in the periphery of the ceramic substrate 7, 
degradation of the ceramic substrate 7 by becoming thin on the strength can be 
reinforced, and it can contribute to low back-ization of surface acoustic wave 
equipment. Moreover, what has the thinner thickness of the base substrate 7 can 
be used. 

[0041] Furthermore, internal observation becomes easy in case a chip, **, etc. is 
inspected when closure resin 3 uses a transparent and colorless thing, or failure 
analysis is performed. 



[0042] As mentioned above, although the gestalt of one operation indicated this 
invention, if this invention is limited, he should not understand the statement and 
the drawing which make a part of this indication. The gestalt, example, and 
employment technique of various alternative implementation will become clear to 
this contractor from this indication. 

[0043] With the gestalt of operation of this invention, the multiple picking base 
substrate which consists of the base substrate section 7 and a frame 8 was 
prepared first, and the chip 6 was connected inside the frame 8 after that. 
However, this invention is not limited to this. A chip 6 may be first connected to 
the base substrate section 7 to which the frame 8 is not connected, and a frame 
8 may be connected to the outside of a chip 6 after that. That is, the sequence of 
connecting a chip 6 and a frame 8 to the base substrate section 7 may perform 
whichever first. 

[0044] Moreover, although the case where the closure resin 3 whole was 
transparent and colorless was explained, some closure resin 3 may be used as a 
transparent layer. 

[0045] Moreover, what [ not only ] divided the base substrate section 7 and a 
frame 8 but the multiple picking base substrate with which they were formed in 
one may be used for a multiple picking base substrate (7 8). 
[0046] As mentioned above, although explained taking the case of surface 
acoustic wave equipment as electronic-parts equipment, this invention is 
applicable similarly in the electronic-parts equipment which uses a resin seal. 
[0047] Thus, he should understand that this invention includes the gestalt of 
various operations which have not been indicated here etc. Therefore, this 
invention is limited by only the invention specification matter which starts an 
appropriate claim from this indication. 
[0048] 

[Effect of the Invention] As explained above, according to this invention, the 
manufacture approach of surface acoustic wave equipment with the high 



dependability of a resin seal package and a multiple picking base substrate can 
be offered. 
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[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (a) is the transparency perspective view showing the 
surface acoustic wave equipment concerning the gestalt of operation of this 
invention. Drawing 1 (b) is the sectional view of the surface acoustic wave 
equipment in alignment with the A-A' cutting plane of drawing 1 R> 1 (a). 
[Drawing 2] Drawing 2 (a) thru/or (c) are the process sectional views showing the 
manufacture approach of the surface acoustic wave equipment concerning the 
gestalt of operation of this invention (the 1). 

[Drawing 3] Drawing 3 (a) is the sectional view showing one production process 
in the manufacture approach of the surface acoustic wave equipment concerning 
the gestalt of operation of this invention. Drawing 3 (b) is a sectional view in 
alignment with the B-B' cutting plane of**. 

[Drawing 4] Drawing 4 (a) and (b) are the process sectional views showing the 
manufacture approach of the surface acoustic wave equipment concerning the 



gestalt of operation of this invention (the 2). 

[Drawing 5] Drawing 5 (a) is the sectional view showing one production process 
in the manufacture approach of the surface acoustic wave equipment concerning 
the conventional technique. Drawing 5 R> 5 (b) is a sectional view in alignment 
with the C-C cutting plane of **. 
[Description of Notations] 

1 Piezoelectric Substrate 

2 Projection Electrode 

3 Closure Resin 

4 Seven Base substrate section 

5 Ctenidium Electrode 

6 Chip 

8 Frame 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 4] 
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(54) METHOD OF MANUFACTURING SURFACE ACOUSTIC WAVE DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a surface 
acoustic wave device with a small size at a low cost and with excellent 
productivity. 

SOLUTION: The manufacturing method includes at least a step of generating a 
plurality of surface acoustic wave elements by forming come-line electrodes on 



one major side of a piezoelectric substrate, a step of arranging a plurality of the 
surface acoustic wave elements by opposing one major side to an aggregate of 
flat base substrates and applying flip-chip connection of a plurality of the surface 
acoustic wave elements to the aggregate of the base substrate via a bump at a 
prescribed interval, a step of sealing a plurality of the surface acoustic wave 
elements by pressing and heating a sealing resin sheet to a side opposed to the 
one major side of a plurality of the surface acoustic wave elements, and a step of 
slitting the seal resin sheet and the aggregate of the base substrates at the same 
time so as to separate the seal body by each surface acoustic wave elements. 
Depressing and heating the seal resin sheet allows the seal resin to intrude the 
gap of the surface acoustic wave elements so as to seal a plurality of the surface 
acoustic wave elements subjected to flip-chip connected to the aggregate of the 
base substrates at the same time. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which produces two or more surface acoustic elements by 
forming a ctenidium-like electrode in one principal plane of a piezo-electric 
substrate, The process which said one principal plane is made to counter the 
aggregate of a plate-like base substrate, and arranges said two or more surface 
acoustic elements, sets predetermined spacing and carries out flip chip bonding 
of two or more surface acoustic elements concerned to the aggregate of the base 
substrate concerned through a bump, By pressing and heating sheet-like closure 
resin to the field which counters said one principal plane of two or more of said 
surface acoustic elements The manufacture approach of the surface acoustic 
wave equipment characterized by having at least the process which closes two 
or more surface acoustic elements concerned, and the process which cuts the 
closure resin of the shape of said sheet, and the aggregate of said base 
substrate to coincidence, and separates a closure object for said every surface 
acoustic element. 

[Claim 2] The closure resin of the shape of said sheet is the manufacture 
approach of the surface acoustic wave equipment according to claim 1 
characterized by being an epoxy resin. 

[Claim 3] Said base substrate is the manufacture approach of the surface 



acoustic wave equipment according to claim 1 characterized by being a resin 
substrate. 

[Claim 4] The process which said base substrate is a substrate made from an 
alumina, and cuts the closure resin and said base substrate of the shape of said 
sheet to coincidence is the manufacture approach of the surface acoustic wave 
equipment according to claim 1 characterized by being a dicing process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with the manufacture 
approach of surface acoustic wave equipment, and relates to the manufacture 
approach of surface acoustic wave equipment suitable as a frequency filter of the 
terminal for mobile communications etc. especially. 
[0002] 

[Description of the Prior Art] With the metal thin film (IDT:lnterDigital Transducer) 
of the shape of a ctenidium established on the piezo electric crystal, surface 
acoustic wave equipment performs conversion with an electrical signal and a 



surface acoustic wave (SAW), is a device which transmits and receives a signal 
and is used for the surface acoustic wave filter, the surface acoustic wave 
resonator, the delay circuit, etc. And such surface acoustic wave equipment is 
widely used recent years especially in the field of mobile communications, such 
as a cellular phone, by the merit that thin-shape-izing and a miniaturization are 
possible. Moreover, the demand of the miniaturization to surface acoustic wave 
equipment is also becoming still severer with the miniaturization of a cellular 
phone. FEM (front end module) which made the set the high frequency passive 
circuit elements of a cellular phone is also beginning to appear on the market in 
the world, and has the demand of thin-shape-izing still severer than those for 
cellular-phone manufacturers to SAW for FEM. 

[0003] Conventionally, the following approaches were used as the manufacture 
approach of surface acoustic wave equipment. First, electrode patterns which 
consist of aluminum (aluminum), such as IDT and a terminal electrode, are 
formed on a piezo electric crystal, and a surface acoustic element is produced. 
Next, a metal bump is formed in bonding on a terminal electrode, and a surface 
acoustic element is separated to the piece of an individual (chip) by dicing etc. in 
this condition. And FCB (flip chip bonding) is tipped in ultrasonic 
thermocompression bonding etc. in the core box ceramic package with which the 
external connection terminal and the component connection terminal were 
formed beforehand. By mounting a cap with adhesives, a surface acoustic 
element is sealed in a package. When many core box ceramic packages are 
picking, by dividing from a breaking slot, a package is piece[ of an individual ]- 
ized and surface acoustic wave equipment is completed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional structure 
mentioned above, since a surface acoustic element was mounted in a core box 
package, package size had to be enlarged with about 4 times compared with 
component size by reservation of the tooth space for a mounting precision 
margin, the side-attachment-wall board thickness of a package, etc. Moreover, in 



order to close a surface acoustic element and to mount caps one by one, the 
mounting process also increased, the cap cost of materials was also generated, 
and cost was high. Furthermore, thickness of a cap could also be made thin from 
the side on the strength to 0.15mmt extent, but had checked thin shape-ization of 
a SAW device. Furthermore, since the package was piece[ of an individual ]-ized 
by breaking a breaking slot when many ceramic packages were picking, division 
of a thin package and a small package had the problem that it could not do. 
[0005] This invention is accomplished in order to solve the trouble of such a 
conventional technique, the purpose is small, productivity is good, and it is 
offering the manufacture approach of the cheap surface acoustic wave 
equipment of cost. 
[0006] 

[Means for Solving the Problem] The process which produces two or more 
surface acoustic elements when the description of this invention forms a 
ctenidium-like electrode in one principal plane of (1) piezo-electricity substrate, in 
order to attain the above-mentioned purpose, (2) The process which one 
principal plane is made to counter the aggregate of a plate-like base substrate, 
and arranges two or more surface acoustic elements, sets predetermined 
spacing and carries out flip chip bonding of two or more surface acoustic 
elements to the aggregate of a base substrate through a bump, (3) by pressing 
and heating sheet-like closure resin to the field which counters said one principal 
plane of two or more surface acoustic elements It is the manufacture approach of 
the surface acoustic wave equipment equipped with the process which closes 
two or more surface acoustic elements, and the process which cuts (4) sheet-like 
closure resin and the aggregate of a base substrate to coincidence, and 
separates a closure object for every surface acoustic element at least. 
[0007] According to the description of this invention, by pressing and heating 
sheet-like closure resin, closure resin can reach a base substrate from the 
clearance between surface acoustic elements, and can close to coincidence two 
or more surface acoustic elements by which flip chip bonding was carried out to 



the aggregate of a base substrate. Therefore, the conventional core box ceramic 

package and a cap become unnecessary. 

[0008] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of 
operation of this invention is explained below. In the publication of a drawing, the 
sign identically the same into a similar part or similar is attached. However, a 
drawing is typical and it should care about that the ratio of the relation between 
the thickness of a layer and width of face and the thickness of each class etc. 
differs from an actual thing. Moreover, of course, the part from which the relation 
and the ratio of a mutual dimension differ also in between drawings is contained. 
[0009] (Gestalt of the 1st operation) Drawing 1 is the sectional view showing the 
configuration of the surface acoustic wave equipment concerning the gestalt of 
operation of the 1st of this invention. As shown in drawing 1 , the surface 
acoustic element (chip) by which ctenidium-like electrode 2b was formed in one 
principal plane of the piezo-electric substrate 8 makes this one principal plane 
counter the base substrate 5, and is arranged. Flip chip bonding of a surface 
acoustic element and the base substrate 5 is carried out through the metal bump 
3. Terminal electrode 2a which is a connection part with the metal bump 3 is 
formed in one principal plane of the piezo-electric substrate 8 besides ctenidium- 
like electrode 2b. Terminal electrode 2a and ctenidium-like electrode 2b are 
called a "metal pattern." The field which counters one principal plane in which the 
metal pattern (2a, 2b) of the piezo-electric substrate 8 was formed, and the side 
face are covered with closure resin 7. One principal plane in which the metal 
pattern (2a, 2b) was formed is not covered with closure resin 7. Between 
ctenidium-like electrode 2b and the base substrate 5, the hollow field for making 
ctenidium-like electrode 2b spread a surface acoustic wave is formed. 
[0010] Component connection terminal 6a is formed in the field which counters 
the surface acoustic element of the base substrate 5, and external terminal 
electrode 6c is formed in the rear face. Component connection terminal 6a and 
external terminal electrode 6c are connected by beer 6b formed in the base 



substrate 5. Terminal electrode 2a of a surface acoustic element and component 
connection terminal 6a on the base substrate 5 are connected electrically and 
mechanically through the metal bump 3. 

[001 1] Next, the manufacture approach of the surface acoustic wave equipment 
shown in drawing 1 is explained with reference to drawing 2 thru/or each part Fig. 
of drawing 4 . 

[0012] (b) Prepare the wafer-like piezo electric crystal substrate 1 first ( drawing 2 
(a)). As a piezo electric crystal substrate 1 , the single crystal substrate which 
consists of lithium tantalate (LiTa03), lithium niobate (LiNb03), or a quartz watch 
(Si02) is used. Or it is also possible to replace with these single crystal 
substrates and to use the electrostrictive ceramics substrate which consists of 
lead titanate (PbTi03), titanic-acid lead zirconate (PbZrTi03 (PZT)), or these 
solid solutions. Henceforth, the wafer-like piezo electric crystal substrate 1 is 
called "the piezo electric crystal wafer 1." 

[0013] (b) Next, as shown in drawing 2 (b), form the metal pattern which contains 
terminal electrode 2a, ctenidium-like electrode 2b, etc. in one principal plane of 
the piezo electric crystal wafer 1. As the quality of the material of a metal pattern, 
aluminum (aluminum), copper (Cu), or these alloys are used. Specifically the thin 
film of aluminum of about 100nm of thickness numbers is formed to one principal 
plane of the piezo electric crystal wafer 1, the photolithography method is used 
using a magnetron mold sputtering system etc., and the register film is exposed 
and developed. And aluminum thin film is alternatively etched by using this resist 
film as a mask, and a metal pattern (2a, 2b) is formed. In addition, two or more 
metal patterns (2a, 2b) are formed in the piezo electric crystal wafer 1 so that two 
or more surface acoustic elements can produce from one piezo electric crystal 
wafer 1 to coincidence. 

[0014] (c) Next, as shown in drawing 2 (c), form the metal bump 3 in bonding etc. 
on terminal electrode 2a. Specifically, it is stuck to terminal electrode 2a by 
pressure, vibrating the metal bump 3 ultrasonically. In this case, the adhesive 
property of the metal bump 3 and terminal electrode 2a can be raised by heating 



near terminal electrode 2a. As a metal bump 3, it is desirable to use a golden 
bump. A golden bump is because the adhesive property over terminal electrode 
2a is good and the electric resistance in a contact part is also low. In addition, a 
pewter bump may be used instead of a golden bump. And the piezo electric 
crystal wafer 1 is cut to the piece of an individual in dicing etc. every surface 
acoustic element (chip) 4. Two or more surface acoustic elements 4 which have 
terminal electrode 2a and ctenidium-like electrode 2b in one principal plane of the 
piezo-electric substrate 1 are producible through the above process. 
[0015] (d) Next, as shown in drawing 3 (a), prepare the aggregate of the plate- 
like base substrate 5 with which component connection terminal 6a, beer 6b, and 
external connection terminal 6c were formed. The base substrate 5 is a substrate 
made from an alumina, and prepares two or more aggregates of the possible 
base substrate 5 of picking. With "the aggregate of the plate-like base substrate 
5", two or more base substrates 5 follow plate-like, and are really formed here. 
Component connection terminal 6a is a connection part with the metal bump 3 
who mentions later, and the number and arrangement support the metal bump 3. 
Moreover, component connection terminal 6a is connected to external 
connection terminal 6c formed in a different field from component connection 
terminal 6a of the base substrate 5 through beer 6b formed in the base substrate 
5. 

[0016] (e) And make one principal plane of a surface acoustic element 4 in which 
ctenidium-like electrode 2b was formed counter the aggregate of the base 
substrate 5, arrange, and carry out flip chip bonding of a surface acoustic 
element 4 and the aggregate of the base substrate 5 through a bump 3. About 
two or more surface acoustic elements 4, the field in which component 
connection terminal 6a of the base substrate 5 was formed is countered, and, 
specifically, the field in which ctenidium-like electrode 2b was formed is arranged. 
And the metal bump 3 is stuck to component connection terminal 6a on the base 
substrate 5 by pressure, adding heating vibration to the metal bump 3. By 
performing this flip chip bonding, between a surface acoustic element 4 (terminal 



electrode 2a) and the base substrates 5 (component connection terminal 6a) is 
connected mechanically and electrically through the metal bump 3 (refer to 
drawing 3 (b)). In addition, the adjoining surface acoustic element sets 
predetermined spacing, and is arranged. 

[0017] (Passing) Next, as shown in drawing 3 (c), two or more surface acoustic 
elements 4 are closed to coincidence to the field which counters one principal 
plane of two or more surface acoustic elements 4 by pressing and heating the 
closure resin 7 of the shape of one sheet. Specifically, sheet-like closure resin 7 
is arranged to the tooth-back side of a surface acoustic element 4 in which 
ctenidium-like electrode 2b is not formed. On the other hand, the heating means 
of heater 10 grade is stuck to the field by the side of external terminal 6c of the 
base substrate 5. And by putting in block two or more whole components to two 
or more surface acoustic elements 4, and pushing sheet-like closure resin 7 by 
the uniform pressure with a monotonous press, closure resin 7 invades from the 
clearance between surface acoustic elements 4, and the base substrate 5 is 
reached. As a result, as shown in drawing 4 (a), by closure resin 7, the perimeter 
of two or more surface acoustic elements 4 covers, and is put. And closure resin 
7 is heated through the base substrate 5 at a heater 10, and it is made to harden. 
Thus, by putting sheet-like closure resin 7 on the tooth back of two or more 
surface acoustic elements 4, and carrying out heating press, two or more tooth 
backs and side faces of a surface acoustic element 4 are covered by sheet-like 
closure resin 7, and two or more surface acoustic elements 4 are closed to 
coincidence with the aggregate of **-ed and the base substrate 5, and sheet-like 
closure resin 7. 

[0018] Under the present circumstances, since the hollow field for a surface 
acoustic wave to spread is required for the perimeter of ctenidium-like electrode 
2a, moderate heating press conditions which do not require closure resin 7 on 
ctenidium-like electrode 2b must be chosen. Moreover, the masking tape for 
holding the sheet configuration of closure resin 7 at the beginning has pasted the 
front rear face of sheet-like closure resin 7. When pressing the condition 7 shown 



in drawing 3 (c), i.e., sheet-like closure resin, to a surface acoustic element 4, the 
protection sheet of the field by the side of a surface acoustic element 4 is 
removed. However, the protection sheet of another field is not removed but 
applies a uniform pressure to sheet-like closure resin 7 through this protection 
sheet, and a surface acoustic element 4 should cover and hang according to the 
condition 7 shown in drawing 4 (a), i.e., sheet-like closure resin, -- after closure 
resin 7 hardens, another protection sheet is removed. In addition, since closure 
resin 7 is heated through the base substrate 5, it can be made to harden towards 
the front face of closure resin 7 to the resin 7 which invaded from the clearance 
between surface acoustic elements 4, and reached the base substrate 5. 
[0019] In addition, it can also heat to this reverse from the press fixture (plate in 
above-mentioned example) side of closure resin. If heating press is carried out 
on the temperature conditions to which solidification of resin does not progress at 
this time, before resin solidifies, a base substrate can be reached enough, and 
the good closure can be obtained. Namely, what is necessary is just to make it 
go up to curing temperature, after it presses at the low temperature at which 
crosslinking reaction does not advance and resin reaches a base substrate, 
when thermosetting resin, such as an epoxy resin, is used. Thereby, closure 
resin can invade into homogeneity and can fully prevent generating of 
concordance, air bubbles, etc. in a component configuration. 
[0020] (**) - finally, as shown in drawing 4 (b), the surface acoustic wave 
equipment shown in drawing 1 can be manufactured by cutting much aggregates 
of the base substrate 5 of picking by approaches, such as dicing, with sheet-like 
closure resin 7. The sheet-like closure resin 7 and the aggregate of the base 
substrate 5 which were hardened are cut to coincidence every surface acoustic 
element 4 using the dicing equipment specifically used in case the piezo electric 
crystal wafer 4 is cut. 

[0021] As explained above, according to the gestalt of operation of the 1st of this 
invention, by pressing and heating sheet-like closure resin 7, closure resin 7 can 
invade from the clearance between surface acoustic element 4 comrades, and 



can close to coincidence two or more surface acoustic elements 4 by which flip 
chip bonding was carried out to the aggregate of the base substrate 5. Therefore, 
the conventional core box ceramic package and a cap become unnecessary. 
[0022] That is, a device can be miniaturized by using as the plate-like base 
substrate 5 the ceramic package which was a core box conventionally. Moreover, 
by using as sheet-like closure resin the closure of the component tooth-back 
protection which was the piece cap of an individual conventionally, and a 
component, while being able to carry out [ thin shape ]-izing of the device, 
productivity also improves. And the problem on the process at the time of thin- 
shape[ a miniaturization and ]-izing is also lost by performing piece-ization of an 
individual of the device which was being conventionally broken by the breaking 
slot by the package dicing of closure resin 7 and the base substrate 5. 
[0023] If it puts in another way, by not using the piece resin of an individual 
prepared every surface acoustic element 4, but closing a majority of two or more 
surface acoustic elements 4 to coincidence using the resin 7 of the shape of a 
sheet in which picking is possible, and carrying out package cutting of a base 
substrate and the closure resin, it is small and a thin shape, and productivity is 
good and can obtain reliable surface acoustic wave equipment low [ a price ]. 
[0024] (Gestalt of other operations) As mentioned above, although the gestalt of 
the 1st operation indicated this invention, if this invention is limited, he should not 
understand the statement and the drawing which make a part of this indication. 
The gestalt, example, and employment technique of various alternative 
implementation will become clear to this contractor from this indication. 
[0025] In the gestalt of the 1st operation, although the substrate made from an 
alumina was used as a base substrate 5, this invention is not limited to this. 
Instead of the substrate made from an alumina (aluminum 203), other ceramic 
substrates, such as alumina crystallized glass (LTCC) boron nitride (BN), 
aluminum night RAIDO (AIN), and low-temperature baking type, can be used. 
When these ceramic substrates are used, it can be with dicing equipment and 
high cutting of precision can be performed. Moreover, good closure nature is 



obtained and a mechanical strength increases. 

[0026] Moreover, resin substrates, such as not only a ceramic substrate but a 
GARAEPO substrate (a glass base material and epoxy resin system printed 
wired board), BT resin (a glass-fabric base material and BT resin system printed 
wired board: Mitsubishi Gas Chemical Co., Inc. make), etc., may be used as a 
base substrate 5. When a resin substrate is used, even if it is cutting process 
other than dicing, it can cut easily. Moreover, there is also a merit, like that it will 
be easy to process it if a resin substrate is used, and cost is cheap. 
[0027] Furthermore, an epoxy resin can be used as sheet-like closure resin 7. In 
this case, adhesion of the epoxy resin with the base substrate 5 and a surface 
acoustic element 4 is good, and since it has the degree of hardness moderate in 
order to protect a surface acoustic element 4 also in respect of hardness, it can 
obtain a reliable device. Even if it is except an epoxy resin, the same 
effectiveness can be acquired by using the closure resin of the shape of a sheet 
which has the same property. 

[0028] Thus, he should understand that this invention includes the gestalt of 
various operations which have not been indicated here etc. Therefore, this 
invention is limited by only the invention specification matter which starts an 
appropriate claim from this indication. 
[0029] 

[Effect of the Invention] According to this invention, as explained above, it is 
small, and productivity is good and can offer the manufacture approach of the 
cheap surface acoustic wave equipment of cost. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the surface acoustic wave equipment 
concerning the gestalt of operation of the 1st of this invention. 
[Drawing 2] Drawing 2 (a) thru/or (c) are the process sectional views showing the 
manufacture approach of the surface acoustic wave equipment shown in drawing 
1 (the 1). 

[Drawing 3] Drawing 3 (a) thru/or (c) are the process sectional views showing the 
manufacture approach of the surface acoustic wave equipment shown in drawing 
1 (the 2). 

[Drawing 4] Drawing 4 (a) and (b) are the process sectional views showing the 
manufacture approach of the surface acoustic wave equipment shown in drawing 
1 (the 3). 

[Description of Notations] 
1 Piezo Electric Crystal Wafer 
2a Terminal electrode 
2b Ctenidium-like electrode 

3 Metal Bump 

4 Surface Acoustic Element 

5 Base Substrate 

6a Component connection terminal 
6b Beer 

6c External connection terminal 
7 Sheet-like Closure Resin 
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[Drawing 3] 
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(54) MACHINING METHOD OF BRITTLE MEMBER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a machining method of a brittle member, 
wherein the brittle member is fixed to a smooth and hard substrate while the 
same can be surely separated irrespective of a heat treatment process when 
machining the brittle member, such as a semiconductor wafer or the like. 
SOLUTION: The brittle member is machined by a method wherein an adhesive 
double coated member, having a brittle member fixing part large enough to fix 
the brittle member and having an extended part at least in one part of the 
peripheral part of the brittle member fixing part, is employed when the brittle 
member is fixed to the substrate, larger than the brittle member, through the 
adhesive double coated member, then, arbitral machining is applied on the brittle 
member. Thereafter, the adhesive double coated member is separated from the 
brittle member at the boundary surface between the adhesive double coated 
member and the substrate from a starting point at the extended part of the 
adhesive double coated member. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In case a bigger support plate than a brittle material and this brittle 
material is fixed through a double-sided adhesion member The double-sided 
adhesion member which has the brittle material fixed part of sufficient magnitude 
to fix this brittle material, and has the extension section in a part of periphery 
section [ at least ] of a brittle material fixed part is used. The processing approach 
of the brittle material characterized by exfoliating the interface of a double-sided 
adhesion member and a support plate with the extension section of a double- 
sided adhesion member as the starting point after processing arbitration to a 
brittle material. 

[Claim 2] The processing approach of the brittle material according to claim 1 



which the double-sided adhesion member which has said extension section is 
the laminated material of said brittle material, a pressure sensitive adhesive 
doudle coated tape of approximately the same diameter, and bigger one side 
adhesive tape than this pressure sensitive adhesive doudle coated tape, and is 
characterized by coming to form the extension section based on the difference of 
both area. 

[Claim 3] The processing approach of the brittle material according to claim 2 
characterized by said one side adhesive tape being said support plate and 
magnitude of approximately the same diameter. 

[Claim 4] The processing approach of the brittle material according to claim 2 or 
3 which said support plate is energy-line permeability, and is characterized by the 
binder layer of one side adhesive tape consisting of an energy-line hardening 
mold binder [claim 5] The processing approach of a brittle material given in any 
of claims 2-4 characterized by consisting of a pressure sensitive adhesive doudle 
coated tape with which said pressure sensitive adhesive doudle coated tape was 
prepared in the brittle material side, and the non-energy-line hardening mold 
binder layer was prepared in the energy-line hardening mold binder layer and 
one side adhesive tape side, and showing a value with the larger exfoliation force 
of the pressure sensitive adhesive doudle coated tape after hardening, and a 
brittle material than the exfoliation force of the one side adhesive tape after 
hardening, and a support plate they are. 

[Claim 6] The processing approach of a brittle material given in any of claims 1-5 
characterized by for said brittle material being a semi-conductor wafer, and 
processing of arbitration being processing accompanied by heat treatment they 
are. 

[Claim 7] The processing approach of the brittle material according to claim 6 
characterized by being processing to which processing accompanied by said 
heat treatment is carried out to the field where rear-face grinding of the semi- 
conductor wafer was carried out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the processing approach used in 
case precise rear-face grinding and dicing processing are performed especially 
to a semi-conductor wafer about the approach of fixing a brittle material through 
a double-sided adhesion member on a support plate, and processing a brittle 
material. 
[0002] 

[Description of the Prior Art] The precision of the semi-conductor wafer which is a 
brittle material required of the processing -- the thickness of rear-face grinding 
becomes thin - is increasing every year. In such a case, the precision after 
processing is securable by fixing a semi-conductor wafer on a smooth hard 
support plate. In JP, 2000-1 36362.A, these people certainly fixed the semi- 
conductor wafer to the support plate through the double-sided pressure sensitive 
adhesive sheet, and indicated after processing the double-sided pressure 
sensitive adhesive sheet which can exfoliate now from a support plate easily with 
an energy-line exposure and heating, and its operation. By this approach, after 
fixing the wafer to the support plate using the double-sided pressure sensitive 



adhesive sheet whose exfoliation is attained with heating and completing 
necessary processing, exfoliation with a wafer and a support plate is made easy 
by heating a double-sided pressure sensitive adhesive sheet. 
[0003] However, in the near future, a semiconductor circuit is formed in both 
sides of a semi-conductor wafer, and there is a proposal which improves the rate 
of accumulation by it. In this case, in the grinding side of a wafer, circuit formation 
etc. is processed after rear-face grinding termination. After rear-face grinding 
termination, the thickness of a wafer is very thin, therefore since it has brittle 
further, it is necessary to fix a wafer on the support plate for destructive 
prevention of a semi-conductor wafer in the case of processing by the side of a 
rear face. That is, circuit formation at the rear face which follows rear-face 
grinding and it where a wafer is fixed on a support plate will be performed. 
Therefore, where a wafer is fixed on a support plate, processing of the elevated 
temperature for circuit formation is performed to a semi-conductor wafer. For this 
reason, since support immobilization of the wafer at the time of circuit formation 
becomes unstable in the double-sided pressure sensitive adhesive sheet whose 
exfoliation is attained with heating, use is impossible. 
[0004] 

[Problem(s) to be Solved by the Invention] In this invention, even if there is a 
process heat-treated in processing of brittle materials, such as a semi-conductor 
wafer, in view of the above situations and there is nothing, it aims at offering the 
processing approach of the brittle material whose exfoliation can fix a brittle 
material to a smooth and hard support plate, and is certainly attained. 
[0005] 

[Means for Solving the Problem] In case the processing approach of the brittle 
material concerning this invention fixes a bigger support plate than a brittle 
material and this brittle material through a double-sided adhesion member The 
double-sided adhesion member which has the brittle material fixed part of 
sufficient magnitude to fix this brittle material, and has the extension section in a 
part of periphery section [ at least ] of a brittle material fixed part is used. After 



processing arbitration to a brittle material, it is characterized by exfoliating the 
interface of a double-sided adhesion member and a support plate with the 
extension section of a double-sided adhesion member as the starting point. 
[0006] In this invention, the double-sided adhesion member which has said 
extension section is the laminated material of said brittle material, a pressure 
sensitive adhesive doudle coated tape of approximately the same diameter, and 
bigger one side adhesive tape than this pressure sensitive adhesive doudle 
coated tape, it is desirable to come to form the extension section based on the 
difference of both area, and it is desirable that said one side adhesive tape is 
said support plate and magnitude of approximately the same diameter in this 
case. Moreover, said support plate is energy-line permeability, and it is desirable 
that the binder layer of one side adhesive tape consists of an energy-line 
hardening mold binder. Furthermore, it consists of a pressure sensitive adhesive 
doudle coated tape with which said pressure sensitive adhesive doudle coated 
tape was prepared in the brittle material side, and the non-energy-line hardening 
mold binder layer was prepared in the energy-line hardening mold binder layer 
and one side adhesive tape side, and it is more desirable than the exfoliation 
force of the one side adhesive tape after hardening, and a support plate that the 
exfoliation force of the pressure sensitive adhesive doudle coated tape after 
hardening and a brittle material shows a large value. 

[0007] Furthermore, in this invention, said brittle material is a semi-conductor 
wafer, and it is desirable that processing of arbitration is processing 
accompanied by heat treatment. Here, processing to which processing 
accompanied by said heat treatment is carried out to the field where rear-face 
grinding of the semi-conductor wafer was carried out is raised. According to such 
this invention, even if there is a process heat-treated in processing of brittle 
materials, such as a semi-conductor wafer, and there is nothing, the processing 
approach of the brittle material whose exfoliation can fix a brittle material to a 
smooth and hard support plate, and is certainly attained can be offered. 
[0008] 



[Embodiment of the Invention] Hereafter, the processing approach of the brittle 
material concerning this invention is explained concretely. In this invention, as 
first shown in drawing 1 , the bigger support plate 2 than a brittle material 1 and 
this brittle material 1 is fixed through the double-sided adhesion member 3. 
Although the workpiece as which precision processing of various semi-conductor 
wafers, such as a silicon wafer and a gallium arsenic wafer, optical glass, a 
ceramic plate, etc. is required and which consists of the quality of the material 
which is easy to break is mentioned as a brittle material 1, it is not limited to 
these. Also in these, it is desirable to apply to a semi-conductor wafer especially 
in this invention, and, specifically, especially the thing to apply to the semi- 
conductor wafer with which the circuit was formed in the front face is desirable. 
[0009] As a support plate 2, plastic sheets, such as a glass plate, a quartz plate, 
and an acrylic board, a polyvinyl chloride plate, a polyethylene terephthalate 
plate, a polypropylene plate, a polycarbonate plate, can be used, for example. 
ASTM of a support plate 2 D The degree of hardness defined by 883 is 70 or 
more MPas preferably. Although the thickness of a support plate 2 is based also 
on the quality of the material, it is usually about 0. 1 -1 0mm. Since an energy line 
may be used in this invention, the transparence hard plate which has the 
permeability over an energy line as a support plate 2 is used preferably. 
Moreover, when applying the processing approach of this invention to processing 
accompanied by heat treatment, it is desirable to use the glass plate which has 
thermal resistance as a support plate 2, and a quartz plate. 
[0010] The double-sided adhesion member 3 has the brittle material fixed part 31 
of sufficient magnitude to fix a brittle material 1 , and has the extension section 32 
in a part of periphery section [ at least ] of the brittle material fixed part 31 . 
Therefore, as for the brittle material fixed part 31, it is desirable that they are the 
almost same configuration as the brittle material 1 fixed and magnitude, for 
example, when a brittle material 1 is a semi-conductor wafer, they are this wafer 
and of approximately the same diameter. The extension section 32 is united with 
the brittle material fixed part 31 as a part of double-sided adhesion member 3. 



The configuration of the extension section 32 may be formed in the perimeter 
enclosure of the brittle material fixed part 31, as especially limitation is not carried 
out, for example, it is shown in drawing 2 , and as shown in drawing 3 , it may be 
formed so that it may project from the periphery section of the brittle material 
fixed part 31. 

[001 1] Since the brittle material fixed part 31 fixes a brittle material 1, it is formed 
from the binder. On the other hand, although the binder does not necessarily 
need to be applied to the extension section 32, in order to prevent BATATSUKI 
at the time of processing which is mentioned later, it is desirable for a binder 
layer to be formed in the field which touches a support plate 2 at least, and to be 
fixed to a support plate 2. As simplest example of such a double-sided adhesion 
member 3, the pressure sensitive adhesive doudle coated tape 10 as shown in 
drawing 1 is raised. A pressure sensitive adhesive doudle coated tape 10 
consists of binder layers 12 and 13 formed in a base material 1 1 and its both 
sides, and it is desirable that it is a support plate 2 and of approximately the 
same diameter. The brittle member 1 is stuck on the upper binder layer 12, and 
this attachment section is equivalent to said brittle material fixed part 31. And the 
periphery section which does not participate in immobilization of a brittle material 
1 is equivalent to the extension section 32. 

[0012] In this invention, since the brittle material 1 into which it needed to 
exfoliate in the interface of the double-sided adhesion member 3 and a support 
plate 2, and was finally especially processed after predetermined process 
termination is exfoliated from the double-sided adhesion member 3, as for the 
binder layers 12 and 13, it is desirable to consist of an energy-line hardening 
mold binder which consists of the so-called re-exfoliation type of weak binder, or 
can reduce adhesion by energy-line exposure. As for the lower binder layer 13 
used especially for fixing with a support plate 2, it is desirable to consist of an 
energy-line hardening mold binder. 

[0013] It is used especially as a weak binder, without restricting well-known 
binders, such as acrylic, a polyester system, and a natural rubber system, 



conventionally. Also among these, an acrylic binder is desirable and the acrylic 
binder which makes especially acrylic ester a main configuration unit is desirable, 
such adhesion of a weak binder -- 100-5000mN/- 25mm, it is 200-2000mN / 
about 25mm preferably, and during processing of a brittle material 1, a brittle 
material 1 can fully be fixed to a support plate 2, and it can exfoliate in the 
interface of the double-sided adhesion member 3 and a support plate 2 easily 
after necessary process termination. 

[0014] Moreover, it is used especially as an energy-line hardening mold binder, 
without restricting the thing of a publication, for example to JP,60-196,956,A, 
JP,60-223,139,A, JP,5-32946,A, JP,8-27239,A, etc. Such an energy-line 
hardening mold binder has sufficient adhesive strength to a wafer (chip) before 
an energy-line exposure, and adhesive strength decreases remarkably after an 
energy-line exposure. That is, before an energy-line exposure, a brittle material 1 
can fully be fixed to a support plate 2, and it can exfoliate in the interface of the 
double-sided adhesion member 3 and a support plate 2 easily after an energy- 
line exposure. The desirable adhesion after hardening of such an energy-line 
hardening mold binder is 10-1000mN / 25mm, and is 50-500mN / about 25mm 
still more preferably. 

[0015] Although especially limitation is not carried out, 3-100 micrometers of 
thickness of the binder layers 12 and 13 are 5-50 micrometers especially 
preferably preferably. It is used without restricting especially the various 
synthetic-resin films used for the base material of various kinds of adhesive tape 
from before as a base material 1 1 of a pressure sensitive adhesive doudle 
coated tape 10. As such a synthetic-resin film, polyolefines, such as polyethylene, 
polypropylene, and the poly methyl pentene, a polyvinyl chloride, polyester, etc. 
are used preferably, for example. You may be the layered product which may 
consist of a monolayer of these synthetic-resin films, and consists of a double 
layer as a base material 1 1 . 

[0016] As such a film, conventionally, although various things are known, what 
does not have bad influences, such as ion contamination, on the brittle material 1 



generally processed in this invention is desirable. The thickness of the above 
base materials 1 1 is usually 5-200 micrometers, and is 10-100 micrometers 
preferably. 

[0017] Moreover, the double-sided adhesion member 3 may be the laminated 
material of the pressure sensitive adhesive doudle coated tape 10 and the one 
side adhesive tape 20 as shown in drawing 4 . In this case, as shown in drawing 
4 , on the base material 21 of the one side adhesive tape 20, the laminating of 
the pressure sensitive adhesive doudle coated tape 10 is carried out, the binder 
layer 22 of the one side adhesive tape 20 is stuck on a support plate 2, and the 
top binder layer 12 of a pressure sensitive adhesive doudle coated tape is stuck 
at a brittle material 1. Here, pressure sensitive adhesive doudle coated tapes 10 
are a brittle material 1 and of approximately the same diameter, and form the 
brittle material fixed part 31 . The one side adhesive tape 20 is larger than a 
pressure sensitive adhesive doudle coated tape 10, and the periphery section on 
which the pressure sensitive adhesive doudle coated tape 10 is not stuck forms 
the extension section 32. That is, the extension section 32 is formed based on 
the difference of the area of a pressure sensitive adhesive doudle coated tape 10, 
and the area of the one side adhesive tape 20. 

[0018] In the above-mentioned case, it is desirable that the one side adhesive 
tape 20 is a support plate 2 and magnitude of approximately the same diameter. 
If the double-sided adhesion member 3 is constituted as mentioned above, the 
outcrop of a binder layer will be lost. For this reason, it is not necessary to work 
so that an unexpected member may not adhere to the adhesive face exposed at 
the time of conveyance of the brittle material fixed to the support plate at the time 
of pasting of a double-sided adhesion member, or exfoliation. Moreover, even if 
cutting waste etc. is generated from a brittle material 1 during processing, it is 
lost that such cutting waste adheres to the double-sided adhesion member 3. 
[0019] Moreover, when the double-sided adhesion member 3 takes the 
configuration of drawing 4 , a support plate 2 is energy-line permeability, and it is 
desirable that the binder layer 22 of the one side adhesive tape 20 consists of an 



energy-line hardening mold binder. It is desirable that the binder 12 by the side of 
the brittle material of a pressure sensitive adhesive doudle coated tape 10 
furthermore consists of an energy-line hardening mold binder in this case, and 
the bottom binder layer 13 stuck on the base material 21 of the one side 
adhesive tape 20 consists of a non-energy-line hardening mold binder, especially 
a strong binder. In the double-sided adhesion member 3 which consists of such a 
configuration layer, it is more desirable than the exfoliation force of the one side 
adhesive tape 20 after hardening by energy-line exposure, and a support plate 2 
that the exfoliation force of the pressure sensitive adhesive doudle coated tape 
10 after hardening and a brittle material 1 shows a large value. Consequently, it 
can carry out now more smoothly [ exfoliation by the interface of the double-sided 
adhesion member 3 and a support plate 2 ], and certainly. 
[0020] In addition, the example of a binder and a base material is the same as 
that of the above. The condition that it is shown in drawing 1 or drawing 4 is 
realized by various paths through the various head end processes which 
processing of a brittle material 1 takes. Therefore, in this invention, especially 
limitation is not carried out about through what kind of process it has passed to 
implementation of such a condition. For example, after forming a circuit in the 
semi-conductor wafer front face as a brittle material, the binder layer 12 of the 
double-sided adhesion member 3 is stuck on the circuit side of a wafer, and it 
becomes the structure shown in drawing 1 or drawing 4 . 
[0021] Hereafter, the processing approach of the brittle material concerning this 
invention is succeedingly explained based on the configuration shown in drawing 
4 . The configuration shown in drawing 4 is in the condition which comes to fix 
the bigger support plate 2 than a brittle material 1 and this brittle material 1 
through the double-sided adhesion member 3. There are no configuration and 
change which were shown in drawing 1 with this point. By this invention, 
arbitration is processed to a brittle material 1 in this condition. In this invention, it 
is desirable to apply to processing accompanied by heat treatment to a brittle 
material 1. With processing accompanied by heat treatment, although processing 



heated to the direct brittle material 1 is included, processing which makes what 
exists under the ambient atmosphere of processing generate heat is also 
mentioned. Etching of deposition (deposition), such as vacuum evaporationo, 
sputtering, and plasma CVD, or plasma etching etc. is mentioned to such 
processing. If such processing is performed, the double-sided adhesion member 
3 which exists with a brittle material 1 will also generate heat, and a thermal 
damage will be received. It is said that this thermal damage is comparable as 
what performed heating of about 100-250 degrees C directly when vapor- 
depositing. 

[0022] Under the present circumstances, if the double-sided adhesion member to 
which exfoliation is automatically performed by heating like JP, 2000-1 36362,A is 
used, exfoliation will take place while performing this processing, and a brittle 
material 1 will not be in a desirable processing state. In this invention, it is not 
based on heating, but since it is the processing approach which can exfoliate, it 
can apply also to the above processings. 

[0023] In addition, in this invention, the rear-face grinding process of a brittle 
material may be performed before processing accompanied by heat treatment, 
and processing accompanied by heat treatment may go to the grinding side of a 
brittle material. Moreover, after heat treatment, before exfoliating a brittle material, 
processing which performs dicing etc. and divides a brittle material into a chip 
may be performed. Subsequently, the interface of the double-sided adhesion 
member 3 and a support plate 2 is exfoliated with the extension section 32 of the 
double-sided adhesion member 3 as the starting point. Under the present 
circumstances, in a brittle material 1, in order to prevent deformation and 
breakage of a brittle material 1 , it exfoliates so that a load may not be applied as 
much as possible. 

[0024] In this case, the following means are proposed as the employable 
exfoliation approach. 

(1) As shown in means drawing 5 using adhesive tape, stick the broad adhesive 
tape 4 so that a brittle material 1 and the extension section 32 may be covered. 



In addition, although the binder layer is omitted in drawing 5 , when the binder 
layer 12 and/or 22 are formed with an energy-line hardening mold binder, it is 
desirable to irradiate the energy line from the support plate 2 side, to stiffen the 
binder layer 12 and/or 22 in advance of pasting of adhesive tape 4, and to reduce 
adhesion. 

[0025] As adhesive tape 4, although various adhesive tape can be used, 
especially the adhesive tape that has an energy-line hardening mold binder layer 
is desirable. Moreover, it is desirable that the holddown member of ring-frame 5 
grade is stuck on the periphery section of adhesive tape 4 in order to hold this 
adhesive tape 4. Subsequently, where a support plate 2 is fixed to the adsorption 
table 6, it has had adhesive tape 4 up gradually. Specifically, a ring frame 5 is 
moved up. Thereby, as shown in drawing 6 , exfoliation begins between the 
double-sided adhesion member 3 and a support plate 2 with the extension 
section 32 as the starting point. Then, if it continues moving adhesive tape 4 up 
gently, exfoliation between the double-sided adhesion member 3 and a support 
plate 2 advances, and a brittle material 1 can be exfoliated in the minimum 
deformation. 

[0026] Then, as shown in drawing 7 , the tape 7 for exfoliation is pasted up on 
the edge of the one side adhesive tape 20. As a tape for exfoliation, general- 
purpose strong adhesive tape, a heat-sealing tape, etc. are used. Subsequently, 
as shown in drawing 8 , the tape 7 for exfoliation will be accompanied to the tape 
7 for exfoliation, if tension is applied in the direction of a clinch, and the double- 
sided adhesion member 3 exfoliates. Under the present circumstances, a brittle 
material 1 can exfoliate the double-sided adhesion member 3 from the front face 
of a brittle material 1, without transforming a brittle material 1, since it is held on 
adhesive tape 4. 

[0027] A brittle material 1 can be imprinted on adhesive tape 4 in this way. Then, 
post processing, such as dicing, may be further performed to a brittle material 1 if 
needed. When the binder layer of adhesive tape 4 is formed with an energy-line 
hardening mold binder, by irradiating an energy line at a binder layer, adhesion 



can be reduced and a brittle material 1 or the chip-ized brittle material 1 can be 
easily exfoliated from adhesive tape 4. 

(2) Paste up the long tape 8 for exfoliation on the means extension section 32 
using the long tape for exfoliation. As a tape 8 for exfoliation in this case, 
general-purpose strong adhesive tape, a heat-sealing tape, etc. are used like the 
above. Subsequently, as shown in drawing 9 , the extension section 32 is 
exfoliated to the brittle material fixed part 31. 

[0028] Then, as shown in drawing 10 , if the tape 8 for exfoliation is lengthened 
by the low elevation angle, exfoliation between the double-sided adhesion 
member 3 and a support plate 2 advances, and a brittle material 1 can be 
exfoliated in the minimum deformation. 30 degrees or less of 15 degrees or less 
of elevation angles theta in this case are 10 degrees or less especially preferably 
still more preferably preferably. 

[0029] Then, a brittle material 1 is held on an adsorption table, the tape 8 for 
exfoliation will be accompanied to the tape 8 for exfoliation, if tension is applied in 
the direction of a clinch, and the double-sided adhesion member 3 exfoliates. 
Under the present circumstances, a brittle material 1 can exfoliate the double- 
sided adhesion member 3 from the front face of a brittle material 1 , without 
transforming a brittle material 1, since it is held on the adsorption table. 

(3) Like means drawing 6 using a wire rod, or drawing 9 , in the extension section 
32, insert the small wire rod of a path between the double-sided adhesion 
member 3 and a support plate 2 after exfoliating the double-sided adhesion 
member 3 and a support plate 2. By moving this wire rod in the direction of the 
brittle material fixed part 31 , the double-sided adhesion member 3 and a support 
plate 2 can be exfoliated over the whole surface. 

[0030] Here, as a wire rod, if it is the thing of high intensity in a minor diameter, it 
is not limited especially, various wire rods are used, for example, a gut, piano 
wire, etc. can be illustrated. 
[0031] 

[Effect of the Invention] According to such this invention, even if there is a 



process heat-treated in processing of brittle materials, such as a semi-conductor 
wafer, and there is nothing, the processing approach of the brittle material whose 
exfoliation can fix a brittle material to a smooth and hard support plate, and is 
certainly attained can be offered. 
[0032] 

[Example] Hereafter, although an example explains this invention to a detail 

further, this invention is not limited to these examples. 

[0033] 

[Example 1] (1) As a base material of the creation double-sided adhesion 
member of a double-sided adhesion member, the polyethylenenaphthalate (PEN 
thickness: 25 micrometers) film was prepared. Spreading desiccation was carried 
out so that the thickness after drying the binder of the energy-line hardening mold 
which consists of the following combination as a binder for silicon wafer 
attachment on an exfoliation sheet (38 micrometers in the LINTEC Corp. make, 
trade name:SPPET381 1 (S), thickness) might be set to 20 micrometers, and this 
was stuck on one side of said PEN film. Then, spreading desiccation is carried 
out so that the thickness after drying the binder of the energy-line hardening mold 
which consists of the following combination on another exfoliation sheet 
(SPPET381 1 (S)) as a binder for glass plate attachment may be set to 20 
micrometers. This was stuck on the field (non-applied field of the binder for 
silicon wafer attachment) of the opposite side of said PEN film, and the energy- 
line hardening mold binder layer and the double-sided adhesion member by 
which the exfoliation sheet was further prepared in the outside were 
manufactured to both sides. 

[0034] The adhesive strength to the glass plate of a double-sided adhesion 
member was 20mN(s) / 25mm after 5880mN(s) / 25mm, and an exposure before 
the energy-line (ultraviolet rays) exposure. Moreover, the adhesive strength to 
the silicon wafer (mirror plane) of a double-sided adhesion member was 50mN(s) 
/ 25mm after 4000mN(s) / 25mm, and an exposure before the energy-line 
(ultraviolet rays) exposure. 



The combination n-butyl acrylate 85 weight section of the binder for silicon wafer 
attachment, and the copolymer (weight average molecular weight 650,000 
[ about ]) 100 weight section which consists of the 2-hydroxyethyl acrylate 15 
weight section, an addition product 100 weight section screw (2 -) with the 
methacryloiloxy-ethyl isocyanate 16 weight section The combination n-butyl 
acrylate 62 weight section of the binder for cross linking agent 0.062 weight 
section glass attachment which consists of an addition product of 
photopolymerization initiator 0.16 weight section toluylene diisocyanate and 
trimethylol propane which consists of 4 and 6-trimethyl benzoyl phenyl 
phosphoretted hydrogen oxide, The methyl methacrylate 10 weight section and 
the copolymer (weight average molecular weight 500,000 [ about ]) 100 weight 
section which consists of the 2-hydroxyethyl acrylate 28 weight section, an 
addition product 100 weight section screw (2 --) with the methacryloiloxy-ethyl 
isocyanate 30 weight section As a processing brittle material of the cross linking 
agent 0.3 weight section (2) semi-conductor wafer which consists of an addition 
product of photopolymerization initiator 0.3 weight section toluylene diisocyanate 
and trimethylol propane which consists of 4 and 6-trimethyl benzoyl phenyl 
phosphoretted hydrogen oxide The glass plate (1000 micrometers in soda lime 
glass, the diameter of 150mm, thickness) was used as a silicon wafer (650 
micrometers in the diameter of 125mm, thickness), and a support plate. 
[0035] The binder side for glass plate attachment which exfoliated and exposed 
the exfoliation sheet by the side of the binder for glass attachment of a double- 
sided adhesion member was stuck on the glass plate using tape laminator (the 
LINTEC Corp. make, Adwill RAD3500/m8), and the double-sided adhesion 
member was cut along with the periphery of a glass plate. Then, the silicon wafer 
was stuck on the adhesion member side which exfoliated and exposed the 
exfoliation sheet of an opposite side (binder side for silicon attachment) using 
double-sided pasting equipment (the LINTEC Corp. make, Adwill RAD-8001LA), 
and it fixed on the glass plate. 

[0036] The silicon wafer fixed to the glass plate was carried in grinding 



attachment (disco company make, DFG-840), and grinding of the silicon wafer 
was carried out until finishing thickness was set to 50 micrometers. Then, 160 
degrees C and heating for 10 minutes were performed as a heating process. 
Using the black light (the LINTEC Corp. make, Adwill RAD2000/m8), ultraviolet 
rays were irradiated from the glass plate side, and the energy-line hardening 
mold binder layer of the both sides of a double-sided adhesion member was 
stiffened. Then, the dicing tape (the LINTEC Corp. make, Adwill D-650) of an 
ultraviolet curing mold was stuck on the wafer side (and exposed double-sided 
binder side) of the silicon wafer fixed on the glass plate using the tape mounter 
(the LINTEC Corp. make, Adwill RAD2500/m8), and it fixed to the ring frame 
(disco company make, MODTF 2-6-1). 

[0037] The glass plate side was carried on the adsorption table, and adsorption 
immobilization only of the glass plate side was carried out, and the end of a ring 
frame was pushed up up, the edge of a double-sided adhesion member was torn 
off from the glass plate, and it considered as the origin of exfoliation. When 
exfoliation of an edge could be checked, the ring frame was gradually raised so 
that a silicon wafer might not be damaged, and the whole surface of a double- 
sided adhesion member was made to exfoliate from a glass plate. 
[0038] Using the black light (Adwill RAD2000/m8), ultraviolet rays were irradiated 
from the silicon wafer side, only the periphery section on which the wafer of a 
dicing tape is not stuck was stiffened, and the adhesive strength of a dicing tape 
and a double-sided adhesion member was reduced. Then, using tape imprint 
equipment (the LINTEC Corp. make, Adwill RAD2500MUL), thermal melting 
arrival of the exfoliation tape (the LINTEC Corp. make, Adwill S-20) of heat- 
sealing nature was carried out to the edge of a double-sided adhesion member, 
and the double-sided adhesion member was exfoliated from the silicon wafer and 
the dicing tape. 

[0039] In the above process, without damaging, the silicon wafer could be 
processed on the glass plate and was able to exfoliate from the glass plate. 
Moreover, it was able to shift also to the dicing process which is degree process 



satisfactory. 
[0040] 

[Example 2] The same ingredient as an example 1 and the same equipment 
were used except having used double-sided adhesion material as the laminated 
material of the pressure sensitive adhesive doudle coated tape and one side 
adhesive tape which are shown in drawing 4 . 

(1) As a base material of the creation pressure sensitive adhesive doudle coated 
tape of a double-sided adhesion member (a pressure sensitive adhesive doudle 
coated tape and one side adhesive tape), the polyethylenenaphthalate (PEN 
thickness: 25 micrometers) film was prepared. As a binder for silicon wafer 
attachment, spreading desiccation was carried out so that the thickness after 
drying on an exfoliation sheet (38 micrometers in the LINTEC Corp. make, trade 
name:SPPET381 1 (S), thickness) might be set to 20 micrometers, and the binder 
of the energy-line hardening mold used for the example 1 was stuck on one side 
of said PEN film. Then, spreading desiccation was carried out so that the 
thickness after drying the acrylic binder (the LINTEC Corp. make, trade name-K) 
of strong adhesiveness on another exfoliation sheet (SPPET381 1 (S)) as a 
binder for one side pressure sensitive adhesive sheet sides (bottom binder layer 
13) might be set to 20 micrometers, and it stuck on the field of the opposite side 
of said PEN film, and the pressure sensitive adhesive doudle coated tape was 
manufactured. 

[0041] As a base material of one side adhesive tape, the 

polyethylenenaphthalate (PEN thickness: 25 micrometers) film was prepared. As 
a binder for glass attachment, spreading desiccation was carried out so that the 
thickness after drying on an exfoliation sheet (38 micrometers in the LINTEC 
Corp. make, trade name:SPPET381 1 (S), thickness) might be set to 20 
micrometers, the binder of the energy-line hardening mold used for the example 
1 was stuck on one side of said PEN film, and one side adhesive tape was 
manufactured. 

[0042] The exposure order of ultraviolet rays of the adhesive strength to the 



silicon wafer by the side of the energy-line hardening mold binder layer of a 
pressure sensitive adhesive doudle coated tape was the same as that of an 
example 1. The adhesive strength to the base material (PEN film) of the one side 
adhesive tape by the side of a strong binder layer (bottom binder layer 13) was 
2000mN / 25mm. Moreover, the exposure order of ultraviolet rays of the 
adhesive strength to the glass plate of one side adhesive tape was the same as 
that of an example 1. 

(2) The same thing as an example 1 was used for the processing brittle material, 
the support plate, and the various equipments of a semi-conductor wafer. 
[0043] The binder side which exfoliated and exposed the exfoliation sheet of one 
side adhesive tape was stuck on the glass plate using tape laminator, and one 
side adhesive tape was cut along with the periphery of a glass plate. Moreover, 
the binder side for silicon wafer attachment which exfoliated and exposed the 
exfoliation sheet by the side of the binder for silicon wafer attachment of a 
pressure sensitive adhesive doudle coated tape was stuck on the silicon wafer 
(mirror plane) using tape laminator, and the pressure sensitive adhesive doudle 
coated tape was cut along with the periphery of a silicon wafer. Then, using 
double-sided pasting equipment, it exfoliated, the exfoliation sheet by the side of 
an opposite side was stuck on the exposed adhesion member side in the base 
material side of the one side adhesive tape on a glass plate, and the silicon wafer 
was fixed on the glass plate. The silicon wafer fixed to the glass plate was carried 
in grinding attachment, and grinding of the silicon wafer was carried out until 
finishing thickness was set to 50 micrometers. Then, 160 degrees C and heating 
for 10 minutes were performed as a heating process. 

[0044] Using the black light, ultraviolet rays were irradiated from the glass plate 
side, and the energy-line hardening mold binder layer of a pressure sensitive 
adhesive doudle coated tape and one side adhesive tape was stiffened. Then, 
the dicing tape of an ultraviolet curing mold was stuck on the wafer side (and 
base material side of the exposed one side adhesive tape) of the silicon wafer 
fixed on the glass plate using the tape mounter, and it fixed to the ring frame. 



[0045] The glass plate side was carried on the adsorption table, and adsorption 
immobilization only of the glass plate side was carried out, and the end of a ring 
frame was pushed up up, the edge of a double-sided adhesion member was torn 
off from the glass plate, and it considered as the origin of exfoliation. When 
exfoliation of an edge could be checked, the ring frame was gradually raised so 
that a silicon wafer might not be damaged, and the whole surface of a double- 
sided adhesion member was made to exfoliate from a glass plate. 
[0046] Using the black light, ultraviolet rays were irradiated from the silicon wafer 
side, only the periphery section on which the wafer of a dicing tape is not stuck 
was stiffened, and the adhesive strength of a dicing tape and a double-sided 
adhesion member was reduced. Then, using tape imprint equipment, thermal 
melting arrival of the exfoliation tape of heat-sealing nature was carried out to the 
edge of a double-sided adhesion member, and the double-sided adhesion 
member was exfoliated from the silicon wafer and the dicing tape. 
[0047] In the above process, without damaging, the silicon wafer could be 
processed on the glass plate and was able to exfoliate from the glass plate. 
Moreover, it was able to shift also to the dicing process which is degree process 
satisfactory. 
[0048] 

[Example 3] (1) The same thing as an example 1 was prepared as a double- 
sided adhesion member. 

(2) The processing brittle material and base material of a semi-conductor wafer 
used the same silicon wafer and same glass plate as an example 1 . The silicon 
wafer was fixed on the glass plate like the example 1, grinding was carried out to 
50-micrometer finishing thickness, and 160 degrees C and heating for 10 
minutes were performed. 

[0049] Using the black light (the LINTEC Corp. make, Adwill RAD2000/m8), 
ultraviolet rays were irradiated from the glass plate side, and the energy-line 
hardening mold binder layer of the both sides of a double-sided adhesion 
member was stiffened. Thermal melting arrival of the exfoliation tape (the 



LINTEC Corp. make, Adwill S-20) of heat-sealing nature was carried out to the 
edge of a double-sided adhesion member using tape exfoliation equipment (the 
LINTEC Corp. make, Adwill RAD3000/m8). In addition, it adjusted so that the die 
length of an exfoliation tape might be set to 20cm, and tape exfoliation equipment 
did not perform exfoliation. 

[0050] The glass plate side was fixed on the adsorption table, as shown in 
drawing 1010 , the bar was installed in the location of the distance of 15cm, and 
1cm of difference in elevation (include angle of about 4 degrees) from the edge 
of a glass plate, and it has arranged so that an exfoliation tape may hold a bar. 
By applying tension caudad gradually, the interface of a glass plate and a 
double-sided adhesion member exfoliated the exfoliation tape. At this time, the 
silicon wafer on a double-sided adhesion member was not damaged. 
[0051] After the whole surface of a glass plate and a double-sided adhesion 
member exfoliated, the silicon wafer side was fixed on the adsorption table, and 
the exfoliation tape was turned up in the direction of 180 degree, and it exfoliated. 
The double-sided adhesion member could be exfoliated with the exfoliation tape, 
and a damage was not given to a silicon wafer. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] One process of the processing approach of the brittle material 
concerning this invention is shown. 

[Drawing 2] The physical relationship of the brittle material fixed part in a double- 
sided adhesion member and the extension section is shown. 
[Drawing 3] The physical relationship of the brittle material fixed part in a double- 
sided adhesion member and the extension section is shown. 
[Drawing 4] One process of the processing approach of the brittle material 
concerning this invention is shown. 

[Drawing 5] One process of the processing approach of the brittle material 
concerning this invention is shown. 

[Drawing 6] One process of the processing approach of the brittle material 
concerning this invention is shown. 

[Drawing 7] One process of the processing approach of the brittle material 
concerning this invention is shown. 

[Drawing 8] One process of the processing approach of the brittle material 
concerning this invention is shown. 

[Drawing 9] One process of the processing approach of the brittle material 
concerning this invention is shown. 

[Drawing 10] One process of the processing approach of the brittle material 
concerning this invention is shown. 
[Description of Notations] 

1 ~ Brittle material 

2 - Support plate 

3 - Double-sided adhesion member 

4 - Adhesive tape 

5 - Ring frame 

6 - Adsorption table 

7 - Tape for exfoliation 



8 - Tape for exfoliation 

10 -- Pressure sensitive adhesive doudle coated tape 

1 1 - Base material 

12 13 -- Binder layer 

20 -- One side adhesive tape 

21 -- Base material 

22 -- Binder layer 

31 -- Brittle material fixed part 

32 -- Extension section 
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(4. ig^x^fcB^gT75So ®ftii3 2f4. 
gPW3«-gPfc LT. ffiWgP«E5ggP3 1 b-MtZti 
T^5. EftS^ 2^ffM(4#tPJI£f4$trf. fci:*. 

(f 02 fcsrf i 5 t. it*^w@si53 1 co^mmm 
[ooii] wmmf®%& 3 1 (4. muesli 1 



t. fci^d*R2t^-5ffit(iSf#mJi3& 1 ^ 

SiiTSSK2tlS|g§iil» t lt^'ift U\ c\coXd 

zmmmmt 3 ois t fs^&m > 1 t 1± . a 1 1 
tz x 5 ^sifA*f-7 1 0 tfmt>tih . w*f 

-71 0(4. Sttl 1 fc^MffifcffMSix/iWF'JJl 
12. 1 3 3&»^>=5r 0 . £JS«t 2 fc B^fiTfe h c\ t 

& u>. ±iio^#Mii 1 2 1 
ix. ;^E#^iuiaM^i5W@s^3 ltffi^-ri.. 
^ lt . itwgpw 1 ^mmzm$- Lz^mt&tmm 
3 2fcffis-ri>. 

[0012] *^Bjti3V^i±, fft. FJtStOXlS^T 

at. MffiK*i5W3 ts^K2 bcom-cmmt^ 
#gE«3^A,iijsi-ri>/ito. mmmrni 2, 1 3(4. ^ 

-ISft i 0^*7J^ffiMT"# Sx^;^-H®^ 

tt*^^ 1 ^ ^ s ; ^ j if tLw mz&m. 2t mm 
izm^K&TMcommMm 1 3itx*fr*?Hsmm 

[0013] m&mmt ixn, 7? ^uxx 

t< . fttzT? U^Kx^r^*±fcS«fi£ 

tt*M^)tt*7J(4. 100— 5000mN/25mm. fftt<(4200 
-2000mN/25mmgSffc 0 . WtWSPtf 1 OjDX^t(4. 
M*!gPW 1 2 t+^HSt-C"!? . i /iFif^OX 

mxmmx-%h, 

[ o o 1 4 ] s tz, ^j^-mmmf&mmt ix 
{4. fci: nmmsse o - 1 9 e , 95 6^ v fg. mi 

Bgb 0-223, 13 9-^iL fll¥5- 3 2 9 4 6 
^H5. f!Pif8 - 2 7 2 3 9^fg^tlBKO h (Dff 

J(4 . x^^^-llB3|M^(4^xy ^ 
(f77) tWLTS^®*7J^*L. x^;^-H 
W^t«4«*7J^L<«^t-S 0 x^ 

^-SHSWrntKi. mgmtizimmt.z-HiHzmfe 

x^;^-HEf3|^ti4. §^tMH^#gP«3 

-S«fl^fi*ffl«o®^c?)ff ^ tv«#7J(4. 10-10 
00mN/25mmT-«fe 0 . S 1 1# S L < (450-500raN/25imnS 

mx'fot* 

[0015] mmmm 12.13 nm&mmgtiz 

tV&^tf. *fit<(43-l 0 0^m. «PtjffiL<tt 
5 - 5 0 // mXfo & . Mffitt*T-7° 1 0 1 1 t 
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fflv^fis. znzottmm&yjri'&tL'ai. ft 
jvmt^mt L<m\*t>ti&. mm \bLx\±, ztit> 

[0 0 16] ZcoXott? 4 )VI^bLX\±, 8* 
ffiKlil 0-1 OOjumT 

hi, 

[0017]it, Mffiffi#gP#3(i, 04fc^Lfti; 

o ^nmmmT-r 1 o t *m®,m^~r 20 1 mm 

^Xh-oXhiW M4t,z^lfz£ol l z, 

ffitt#r-7°2 oo»W2 1 jit, MiKff-rio 
j&qt* s *u j™&#t-t 2 0 ijji 2 2 

S2t. liffiff-7«iWIil 2A«iW 
ltfi5#S^. Z\Z\X\ Mffitt*r-7°1 0(4. M« 
i3W 1 1 m&RgTft 0 , 3 1 ^mtt 

S 0 fr»»T-T2 0(4, MfflfA*T-Tl 0 i 0 1 
< , Mffitt*r-7° 1 0#I£#£iiT 

o<7)MmbKffltti#T-72 o^m^mizm^xm 

[0018] ±K<0*£\ Ot\ 

2 b ®m&<7xk *nx*fohz\b iffit lw mmm 
mt3 %±mco£ 0 tzm&ti b . mm^ntam 

tz^miz^mcommmitc^x 5 wmzth 
mm^ . z-fz. nuLWzffiMmi 1 t^mmm^ 
%^.Ltz b lx *> , zco i 0 Kwm&mmmms 

[ooi9]jfc, mm%mm-¥\3imA<rmmbz, 

T-7° 2 0 [JJf 2 2 ^x*;^-fl^[«#^ 

His;!:^^. ^^z^cot^., mmfmr 
-T 1 0 mtmmmmmm 1 2 #x*/Mf-ii«fl: 

SWrO^^D . frmfc*7—72 OCDgM 2 1 fcjfc 
•SfLSTWffi^JJI 1 3^'#x^l^-»ftSSj# 

«M^&l>WH^#§P«3ti^T(i. x*;l^'- 
SMt J S I€^iH*f-72 0 fcSft«2 b 

<mmn i 0 1 . ^t^^Mffifif*x-7° 1 0 1 m*:ii 
«i fco§M7j^^uffi^^-r^fc*WL^. ^ 

mm, mmizftz_&£5i,z-%&, 

mmxhi, mi h&^m4iz^i-£ ommii. m 



vm 1 (otuxizwtm^m'mxmm:. 
^mmzk^'m.^tih, uz&-?x. xmi-cazo 

1 0 zw&commzjinm&Tmitux # ft^towt 

fctttfc&Jgti^fi*^. ftfc;L(4\ MM^tLTOji 
#ft-7xy ^IHIlIK £ ffM L ft mz . 7X./ 

tMB^*^« 3 [jjf 1 2 £ mt 1 . 0 1 h i, ^ 
[oo2ii£iT, ^mmmmm^mx^mz 

owe. 04(^«£fcS^T3lt«»fl, o 
04 SL«I1 ftiCiSW 1 fciSftiCiiW l i 0 i 

S^JT'S) 5 . ^ 0 1 tS LftSfig fc ^ 0 « 
*^0JT1±c:to^jx. MWmilzttLX&m 

coMnitmt, *wmzi5^xn. mmmmmix 
mmzft 0 ismzwftth z\bmitiw mm* 

5 Jul t li . ESMgW l tzti LX M^-fl Jux^ 

v?V>7* r^XvCVD^tW^yysy (it 
Vfbti*. Z\coX o%MJL&ffU£* mMW>Mlb b i> 

«^tts^t. itffil 0 0-2 5 ccmK^iP^Sfi 1 * 

[0022] ZCOm, ^PB2000-136362-f-<7) J; 5 izMk 
izX 0 gSrrMfil^7«U,WMW^M*:f$W 

flf£Ha;Ml(i^iLi«4«^b^^ 0 *56ag 

ftfe. ±IB« J o %toTl,Z tJSffl-f S - i: S J d 

[00 23 ] £ri3. *^BJtfe^Ti±, Wl^ff 7 to 

ft. »i«fi ffigmtmrn-tm^ yj^y? 
mm^xmrnrnM^i-yyizmuhM^ij^xh 

Mffi^#gE«3<7)®aiii3 2&gfitL 

TSffi^#iiW3t^K2t<7)*i^ffi&iijS8^i> 0 ; 
^n. KMaitf losjg ■ ffiti^KJit-sftfet. itw 
aw i ttt. stjm^'^^^^ j 7 tKisrrs „ 

[0024] Cl«0|gttlfflT# LT, iilT 

( i ) 

05 iz^t J: 5 [■:, IHgm 1 , 5ESi53 2 ItWo =fc 5 
t. B£«0fi*T-7-4*j«ifttS. ^fe. 05 
*^ii^*B&LTS)l>*\ «f*MJll 2fejwy^ft« 

2 2 &x^;^-ff^{tSK*MT«Lft*l^t(i, 

fe#x-T4 «E#t5tjt% . ±mm. 2 mp^&v* 
-iMfu^i, mmmmi 2am/t.tzM22 
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[oo25] fi*r-7-4 k ixn. m*<vf&Tr-T 

fmT-rmmztmu\ ±?z, ^mT~r4comm 

-a 5 mnm&wffmtztLX ^zzk&mtw 
x . jmm 2 z wM"r~7*}v 6 tHje Ltz%mx\ 

Sff-74 it fc_fcfirfc h h±tfh . JMfcWfcJi. 
yy^7^-A5£±7jt;»fl> 0 9. 06 

t^-riot, @ffiii3 2^@fitLT, mmmmt 

-7° 4 £Jg*a^±:frfc^i&L8&{t£ . Mfflffi*^ 

3 1 nmu 2 1 or B iT"oiijK^afi l , micsm 1 

[0 0 26] *<Z)ft, H7 fci^t i 3 fc, JMf*r- 
7° 2 0 OS»=iMfflx-7° 7 S . HMffi-r- 

r^Kamv^Kh, -&mx\ mtzfrtzotz* mm 

-r 7 izmw ixmmmm 3 j&m-t & . z com. 

jBi«is« 1 *$mt& - 1 * < . nwasw 1 ^asa^ 
Mffiw*i5«3£fij?rc^i,, 

[ 0 0 2 7 ] *K LTJffilCgPtf 1 £, f*»r-T4±t; 

t>izM ^ymcomnxzmixi* ±\\ 

4 ^Sf«PJ« £x */^-fll?Mfi«r£ijT1FM t tzm 

&izte . mm iz^j^-mmM-t h zkx\ ® 
*tj zimxz , mmm 1 \ w -v nt^ntzm 
«m 1 m*T-T4frt>®mz$mx'* s . 

( 2 ) JIRO|[Mfflx-7^ffl^|,#S 

3 2 £%R<mimv—T8 mm-tz . - <oe? 

#x-7°^\ b-b^-;^-7^fc'-^ffl^^ilSo & 
H9t^J;5t, ®ffiiI3 2^liW^ISI^i5 
3 1i"ClW*M-4. 

[00 28] ^OiL H 1 0 izm-X 0 ffiWWft 
T\ fijfffflx-7°8£3l<^ MffiW*^«3fc£ft1R 
2 fcOP^OiOff^T U Ii«C§Wl Wh^WM 
T-iJilT'^ S . £ oHoflTO <9 (4 . if i L < la 3 0 0 XSJ. 
T\ $t«?tL<«l 5° iilT. #«fSL<(410 

[0 0 29] ^OiL IfHTiTO 1 ^•r-TVkhfcfl* 
JSU MilfflT-7°8^tjfDiIt^^7J^JDll> 
f: . iiJIf fflx-7° 8 tl^ff L TMEBft*^ 3 ^fiJlffi-f 

i). £<z>bl mrawiii. ®#x-7'^±^ffi#§tL 
x ^ h cox. mmmt 1 ^jbh-s ; t & < . 
i tonffi^^Mffim#^«3 mmx^ s . 

(3) 



^MMgE«gisi53 1 oynnzm^h t\ t x\ mmfk 
w$®3 k k ££ffifc*>fc mmth zt&T 

[0030] z\z\x\ WMkLxn. >memm.<?>i> 
coxfowi, m^m^ivm^commmv^ti, tz 

[003 1] 

) \mcomm^Mcomx. iza <, ^xmmmt&xntffo -> 

[0032] 
[0033] 

[H»J 1 ] ( 1 ) Mffitt#gEWt0# fig 

(PEN, ff§ : 2 5 Aim) 7^W*fflILfc. s^U 

^tt^. iSfflKfe : SPPET381KS) „ J¥§ 3 8^m) tf6*ft 
a<OJPS3fii I 2 0Ai«f: : 5rSJ:'5t^WaftL, ^^iSrfr 

HPEN7 ^iAcofrmiz%mitz» m^x. mzM. 
wm<mm&k ix, Tmm^^^^i^-m 
mmmmm*mmm^-v (sppet38iks)) m 
mwmz tfi2 ow&ktzh x o zmmsk i . - m 

luf E PEN7-f il^KMMcom (y'Jny 7X> 

[0034] Mffi^«a5W^^7XKt*ft-|»ff#^ 
(4. X^Hg (^MR) BSItiftfcV^T 5 8 8 OmN 
/25mm. MK&tZ&^X 2 0mN/25mmT"fe^^ o S 

#73(4. xWHg (^f.$I) BHtiftfc^T4 0 0 
OmN/25mm. ffiMffitliZ&^X 5 OmN/25mmT"fc'>/'Co 

_v u ^ yyxABAfi^ffiii [j^ie^ 

n-7^;t-T^UP-h8 5Siii, 2-hFn^yX 
i^SH*ft6 5 0, 0 0 0) 1 0 OfiMgPfc . *?7V 
ftl OOfiMgP 

t'X ( 2 , 4 , 6 - b U * )V) 7 x -;I/7 
=rX7^y^^F^A>^rl>^S^^M l J0 . 1 6Si 

at 

I^y^W y isTi— hk h U^^n-;l/7°n^°y 
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t>%& mmm o . o 6 2 

n - U V— Y 6 2 Sigfl, y f7k* y y U y 

-MOftlSP, 2-b h'n^fyXf^T^'JW 1-2 
8fiMgfc&>£>&S>£fi£# (fi*¥%^»^5 0 0 , 
00 0) 1 0 Ofiiili:. ^^^>Jn>f;myxf^ 
>f V y7t- b 3 0 Offlmft 1 0 0 fiMgK 
t'X ( 2 , 4 , 6 - b l/^f-Jl^yVW ;W 7x^7 

MM yyyM y^-T^-ht MJy^n-yyrn^y 

t % h mm 0 . 3 

( 2 ) ^fr^X^^jDl 
mmWtih LT^U^y^X^ (Efil25mra, jf§650// 

X, HfI150iM. IJSlOOOjum) Sffiffltfc. 
[0 0 3 5] x-7°y 5 ( U >x >y yftlk Adwi 

11 RAD3500/m8) Mffi'&M««#7-Xft!i# 

xw.cy?mw^xmwLtz a m^x, mmmmm 

CJyf'^ttl, Adwi 11 RAD-8001LA) Srffl^T, M 

*fffi ( ^ u 3 yM*fflott*^JiJ ) comm^~ h mm 

[0 0 3 6] #5xKdS£3*ifcyU3y^xA£Slf 
I'M* ( r 4 *3ttS, DFG-840 ) Cffiffi U y'J^y 

WZ. tmxnt IX 1 6 0°C, 1 0^J«fT&-> 
fc. $^f«It£IS CJyf'y^tl, Adwi 11 RAD2000 
/m8) fcffi^T, #5*«»&£WK£jSlfU IfM 

•frfc. fi^T, f-7^y^ (Uyr-zyaS, Adwi 
11 RAD2500/m8) JfflUT, #yx$U:t[SIS$iXsty 

t^hfts^soy^ yy/f-7 ( y yf7^tl, 

Adwi 11 D-650) SrlfrftU >jy/7l/-A (r 4*3*1 
SL M0DTF2-6-1) CffiL/c. 

[0037] #7mwzmT-7)v.kizimL. a 

t , y yny^xy^liL^U 5 fc&*fc>J yy'7 

[00 38] ^hlH^It^ (Adwi 11 RAD2000/m8) £ 
fflWC, yynyyx^Li^lt^MlU 

^Myyy'x-TfcMffim#^who»«7j^ffiM 
s-frfc. «wt. r-T-K^ga (yyf7?ti. Ad 

will RAD2500MUL ) fcffltvt, Mffltt*SPW<?)SSgSPtb 



-fy-;yffioiij|fx-7° (yyf^m Adwiii s 
-20) £»*U MH«W£>-y3y^x;\&tX 

y-r y y '<r-T±frmm Ltz „ 

[00 39] JJLh^XSttiV^T, yjny^xy^l 
»tS £ i: =Sr < , #7 xftLMnyf S i fc tfX% . if 

y-r y yyxist i r a ijH£ < wmh z. t tz . 

[0040] 

[IWJ2] SfflffitS^. 04 t^-Mffltt#r-T 

m tmmvm tmmt: mm itz „ 

( 1 ) Mffl^*i5« (HMf-7i«if- 

7°) COf^BJt 

Mffiffi*x-ytoawt lt. *°yx^yyy-7yy- 

b (PEN. JJ§ : 2 5jui) a' 

y a >vxjs%mmfkmMt tx . mmm 1 tffiffl l 
^x^p^-ii5s^sto^#fij& . Mil y- h(yyf 

•/ y ttM, ffi n n p^ : SPPET3811 (S) . J¥§ 3 8 jum) 

en? j /u&comizmLtz, m^x. *mm^- 
hmmmmm (Tm&mmi 3 > t ix, im*\t 
cot? vummm ( y yr -y y ■. p k ) 

^^iJffiy-b ( SPPET3811 (S) ) fcSe*ftft<9JP3#2 

rmm<7)h^ia» immtm^-ymmifz . 
[0041] friBft*T-r«oswfc lt, ^yx^y 

y-7-7yy-h (PEN. JJ§ : 25wi) 

yf7?tti, fSo n p^ : SPPET381KS) N JJ$3 8^m) 
IfiP EN7-I ^AOfrffitfiS*Lfrffifii#T-r*«l3t 
[0042] Wffiif-7?)X^;K-S«ftlffit 

MUloy y 3 y7x^t*hn,g*7j(±, ^hUoEfs 
itMSh t izmsm 1 1 R#T"i> o tz „ g®tt«ff ( t 

lim*flJJl 1 3 ) fI^A»#T-7°^SW (PEN7 
^;bA) tC^I>ff#7j(±, 20 0 0mN/25mmT"l)o 

a . mmnmstmt t h tzmum itnmxfo->tz. 

( 2 ) 4m*^x^^jni 

H^gPW. SJUK&tf . h»j 1 1 r 1 1 

[0043] f-7"7 S^-y^fflUT. frfflfif#T- 

mn i . mmm^-rztfymmm izm-?x® 

-y^y y n y^xyNi^ffl^mffl^iiJliy- b ^10 
it L . mm i tz y y 3 y y x^^#m^#mh^ y u 3 

yyxy\ (mm) iz^m. II^ff-T^yj^y 
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wsgsti^ y ay^x^srsffiijgg^at. yy 
fc. jD»iisfc lt 1 6 o°a i ojmotm 
[oo44] mvmmmmitm^x . fiy^mmt^ 

^xj\ff)^xj\m (M/mta Ltzfrmfm^-rcomtt 
m ) izmmmm^A y y ^r-r & nwt l , u > 

[0 04 5] ^5XM|iJ^®*x-7'>±tm»L. # 

[0046] ^hlMI^S^ffl^T . v 'J3^xa 

[0047] ELt<Z>IgKiJ , z/V ay^yiCJ\im 
»tl Zb%<. tfyxWLkXHaJj?& L b tfT* . if 

^ y y rxniz *> < mrth 1 1 * . 

[0 048] 

] ( l ) Mffifif*S5«fc LX . H»J 1 1 l»I 

( 2 ) ^mm^^nwx 

x; £ *«Lt fcH5g U 50// m«tt±(f J¥i T'W 

HU 1 6 o ry io ^TMn» & ft & -o tz . 
[0049] simBSi^K ( y y-x -y ?aiL Adwin 
RAD2ooo/m8) £ewc, $ ? *mup hmmzwrn 

I , MH^#gP«0^^x^^^-|l®^S^#f [jjf 

ll RAD3000/m8) fcffl^T. MMWSPWoSS^t- 
hi--/ltt;':)M^i^-7 : ( i; y*r Adwill S-2 

0) ^»M#L^ 0 |iJiSx-7c0j|$^"2 0cmfc 

tz. 



[0050] fjyxmm^mm"f~7ivnzm7EL, m 

-m<£o(zRwitz, mMT—rmxizriTizm 
ttmtzzktzi'). iryxwLtmmmmibnft 
mmiMLtz* c\<7)b %mmimm±j?>i' y^yn 

[0051] mxMbmmmmm^mmmitz 

iL v-U3y7X^ffl^iS^r-7>±t®SL. MSI 
f-7^180' 7Jftfcf/MLTiiJSfL/i 0 MSix- 

rtmmmmmmmT^ . yy^y^x^ 

[Hffi^^lFJ] 

[Hi ] *^0Jt«SM^i5WtojDX7fato-xis^^ 
[03 ] Mffl^*gP«^fcitl>MWgPMEl?£^fcEai^ 

•t. 

[06] *^^^§H«gP^jDX7T^-Xg^S 

■t. 

[0<s] *«0jj(::f?u,«|ic^M«Uu i Jj-^) • r.e*-^ 

■To 

[09 ] *^(Cf|^SM^««jDX7j^-Xg^^ 

[010] *%BJt^l>IIWgE«<7)JPX7J&^-Xg& 

^„ 

3- MH^#gP« 

4- fi*r-7 
s-yy^y-A 

7-«fflT-T 
1 0-SIffiff-7 

1 i-m 

12, i3-mmmm 

2 2-mmm 

3 i-mmmm&u 
32-mftm 



[01] 
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F^-A(##) 4J004 AA01 AA04 AA05 AAIO AA15 

ABOl AB06 CA04 CA05 CA06 
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